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The p■■^■.senl knvoniion folates ;.o an inforn-iatjon iiicota n-!{:d;Lirr: stsch as an cipfical disk o? -i high fsc:o.-d!r-,g densi-y 
Syps, whfcr- i.? capfaSis c* rscordir.g irsfcirri-atlGn such as video iniO'-natlon, audio inferrrs^iion and ihs like at jj h:q-! 

5 densly, arxi which 53 rsprsssntsd by s DVD iDigit?ii Video or Ver&atiis Disk). Tfie pftjshjr;; itwo-iiion iisc rsiaies to a 
roccrdsng sippa-aius^or recording ir:e information-! onto ihe i^-iforrnaiion record niednifrs, and rrSprodtJcmg a?:.paratti:; 
for rsproducirg the inter rriatjon from the intQ;rnatiGn rtjccrd r-^edium. 

Coriva-iSicnaiiy. a &o-caijed LD (L&ssr Disk) and a so-calied CO (Oonipaci D;j;K; aro genj-rc-ii/issd as op;:cfsj diiska, 
on wnich sniofr-nation such as vid'so irifofrriation, audo InforirsatiOn and 'siie liKe is ri3cc;rded. 

■'■fi On the LD or -he iike, the video information and the audio mfarrnaSion a;s recorded togetner svith sirr-e iriioirnaiio-i 

indicaling i::TiS so reproduce each infj^irr-iattoa vv;th respsct to a rsprodiictiori star- posiiton prcivided in each ot -he LD 
ano the Hke as a standard. Therelcre, Sne reproci'-JCin^ appar3t).;3 can sasily pt-;1ortTi a ;;o-caiied "time saarch {or -irrie- 
bas-?d soa-ch)' to i;c:arch .i rf;co-d;ng posiiion on the disk corresponding so an srMrary ■irr^e d^ssignated of specified 
by th,sai;d!onc-3. wih roferencs to this time tniorniafion. Furiher. other than a nofmal (eproduction of ins is-cofdeddsi-a 

ts to ff?p!-oducs ths fecofdod informaiion in the order of recording; specai reproductions such as a fepnxiijcljori in which 
fiixii-^nre can gaieci and it&ten So only d^sirabls inusic arnorg ths iTiUStcs recorded on the CD, a repiOductiOn v: 
which th.i> a jdisnco can f-sten -o -he rriusics in a randOi-n reprodDcmo o'dsf and so on, are po&sibis on the baSis. of {!■!;? 
tiine snksrrEr-aEion, 

Howev5f, Sheifi :;j sijch a probioni in the above fnGnttcnsd LD. CD and tlie like that an in;erac;t!vs aiid variegated 

20 fsprodijciic:- s not pc>3Sibte in -Atiich the audience has several options as 5or ths video ih-iags ;o be dtspiaysd or th^t 
au'J\<- ijoijn i '.o be repfoduced. d;nd -he ai.idionco can listen -o des!>3b!e one by selecting thorn 

More ]:;5rtici.iiaiiy, the .above mentioned LD, CD or ihrj iiki? is not capabli? ol interaciive reprod-,:ctk>n io ouSpiJi 
ciiffereni ty;:.i;i5 of video in-ages o: aydio ao-inds dependirj-g or- the cc-i-tonts of ;ho "f-.nswsr" tnpLiStsd by ine audience 
in fiBsponso to a "qussiion". Such inS'SEachva feprociucfion :-s often seen in fe!;erii game or sducatsor-a; software ased 

2S in a perscsnai computer, ,-or exarsipis, if the answer is correct, an video imaot- and an ai^diO sound coriespondri-g to 
the right answer are iepiGd;,!ced, and the answe; is incotreci. a video image and an jstidio sound corresponding to 
the incorrect answer are reproduced 

Mt'snviiiiis, varic'us propcssais csnd deveiopt-nents,- ,ar;5 ijs-ing mads as for the Interactive! repic-ducfion of the DVD, 
which is an optica! disk f lai/ing ar; hcreased n ieinory cap.:;city len timss as n-uch as ttiat of the cor 'VonSional CD wittioijt 

so changing e si^e of the optical di&i^ ttieif. in case of reco;ding mtofrriation onto this DVD. it preferabie to compress 
the video d ita etc, dunng rocordirig. sn order to use tiie m&;r.a-y capacity efficiently .and increase the ,a:T!ouni of infor- 
mation storsd in ths disk, Fieciarding ihe datacomp-sssion i-Kihnlque utUfz^jd here, :ho irnaije dataconiprsssion tech- 
nique caiie^f as ths ^./tPEC■: {fvloving PIctJE's Expert Gfoupi 2 niethod. which Is capable of changing the compicuision 
rats in correspOi'idence with ths contents of video diita. is ouistanciing from view poin-is of its high compiession efiiCfoncy 

ss and its high reprcd:ucibiiity, 

hov>.'ev-.;c according to the research by the present inventors, it was fosindtha-, if dista is comprossod and recorded 
on th'3 reco'd n'lediijrn, such itss the DVD or ins like, svith vafi.abic- -.xisf.prossiori rate by uss cf the MPEG 2 method, the 
relati'Onship between iiie tinie and the nscoromg position !s los- ;i e . ti is unknown wt-;ich mioimation is recorded at 
v.'fiicli (ecoiding posuio;-;. .and is co^respondiri^ to what time). Acoofdi.ngiy. it :s. expecteti tt^at tl t)€icar?i.ss difilcuit for the 

*5 rsproducinc; apparatus to move the optical p:ckL.;p to the appropriate recording position cor;esponding -o designated 
time tor ths time search .Actuaiity is such tnat this proDiem Itseif, ),t!,, the di!fic:;jity in the time s,earch ir^i^h i-espi.^c- to 
the DVD containing the compressed data wjth variable coniprosiion rate. Is not even recognized t;y those sK;iiad in 
the a,rt. 

The present inventors paid atterriion to this ditticulty which .has not bsicn known to the pubiic yet in an earlief stags 
■'is tiian others a-sd propC'Sed the following rr-iethads in Japanese P.atent .^ppiicatior; iMo, Hei,7-"! 7091 3 i not laid open yet)' 

(ij a method for conduciing the tin ie search, wheicin first address Infcrrnaticn Indicative of the start addre&s of pns- 
cornprcsssd pnmary d-ata ■;e,g., video data) of every predeitefn-ined iiir-e unit (e. g,, every tO seconds) is recorded 
a- a poiilor; of if-e record medium diff-srent frotr! the fihrniHry data recorded area, and the time search is oo.nductcd 

so by ttie ■irrxv unit wlih reference tc -l-ie ff-st address irr;orm;:tion. 

I'ii) a n-:st -iod for .,;onducting time search, vvhersjln second r^ddress Information ndicative ot the -start addross of 
compressed data of every comiorc-ssed lirns unii {e g. every data for 0 5 seconos) m addition to tt^e abovsj men- 
tionrjd 'irst address iniOrrr;ation is recorded r^t a poilion of the record rncdiurr- dftferer^l frorr; ■tti^ p-im.iry date- 
recorded area, and the ti-ma search .'s Iniiiaiiy conducted roughly by the time unit with - ateience to Vim ii- &t acidress 

ss i.otormation, and is furti-ier conducted, from the roughiy searched positirxi, fineiy by the compression time unit with 

ioference tottte second tiddress intormation: and 

(III) a method for condt."Cting tl.me search, vvhoresn the abov'e mentioned second address information and the 
numbe of ths data frame-s (data unit composed ot prmi-a.-y datitr cf a certain time period) constrtijtirig the compres- 
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sicr! ur Pi incicatsd by She sficond sddtsss are rscoroed &; a portion of ihs r^coro fneri.ij;ri ditfarer--. front th-j prtniary 
ciat<3 !'\ cofdsa sffsa, withC!.;! rijc.cjrding Jht- above menticnisd taat address inJor-natton, and th-s numbe! of the dj-ta 
ftHmeiE is counted Bnd siirrvxiod up to corv^ini Sh!5 nun-iber she data fidmss. tc tnn: tirn^j psuoxi, so tlv-;- ihe time 
&«aic.^- ss; oonciijct-jd in .;icoord;iirf.;e wiih tne convsrted time pei"!Od 

in the rtovfj rnem:c-'nsd fnjiihfxi ill, int- si^arch by svsiry iirii^ umi iS psrSorrrisc quickly by ijs ng a simpie aigofiihrn 
Hovv-svei- cj case of designaiing ihe ume more irnnuts tr^Sii iho tirf-e unit, ihf audience iTiusS itn! watt foi li-i? :irns; 
iXirrr-.-ji-y giapssid A'hila aduaiiy roprcidiicing ihs info-ri-irftior, I! -i-ie iime up.:'. (8 shoft{;-u;d, iMs W8itir-g lirne cGuid 
D£:- r^diJCBC. or; sh« tttioie. Ho-tvsvef. oupposii-ip thar fou: byifjs is rsq jifed to indic:aie e.ioh addfess by ihe tsm;;: Linit 
?o 1 Jiscorid, :'uj 120 rniriutos source requires 

(1 20 ;i-ni^i] X 60 |S,t;c]; / • isec] x 4 [byls&] :r 28&00 ibv'ler,] 

?s Tni.i:3 i ■-: ojciof to ioaiizs the tiri^e search o- She ato\'8 rrsntiooed r'^erhcd ths; roprc:dLiCi? ig EipparaiLis rntjsi have 

3 rFiemocy o5 28800 bytes. 

Acccrc ir-.p io ihs soovs msntloned nisfhod ^Mi she rough ■jearoh is (rut aijy cor-ducSod by li-is -in-ie ijnii of She 
rriSiiVuxi ;!;, ihe Sioe sed-ch is repe-^isdiy cOiidijcSssd ■'orr! \ho roijqhiy s^sdiched pc^fSion by iho corfi!jr2$;3ed JhiS, Thus. 
the Ti;"3 tip-is search iS possible However, assurriing Shat the rough w.rni v:>-iil is ssS to 1G :5e:;ofidd and 5hs coiTpi-essed 
£0 Lin;; 13 to trse oaia lor 0. 6 seconds, if ioui bytes are requ-i ed to indiceis each data, ihsj 1 20 r;jnu56 source j&quifes 

i1 20 irninl X 60 [sac]) /tO [see] x ^ ibytesj 
+ a 20 [;-n!nj x 60 [secj) / 0.5 iisoo] X 4 [bytitiSj 
50480 [bytes]. 

"ttus, : ■> ordsr to rsai^'X- the time search a; ifie sbcvs ir-^-^r^jioned riietho-:; {IS; the lepi-oducincj appa:ats.js rnusi have 
•30 a memory ot S0480 bytes. 

"br;: .iJ:7iV(j fr-;o:-itioneG rristnoc fiii t aiSovvs quick search to th.-; Qxtm\ cji ine <ornprossed un !, However, a'ssjir.in^ 
ilia; thij co^-iprosseci Uhi- :.3 set to the da?s for 0 5 seconds, -J ^o-ir byi-ss .-afe iiSiqutrsd to iodioat'S ^ach aocisss and or,e 
byte iS. reqi^trtja so ir;d:ca{e ibe ntin-iber of the data ifRmes, the 1.?0 rriinute souics requitist 

(120 [hiih] X SO [sec it / 0 5 [sec] X {4 [bytss] ^ i [byts] • 72000 ibytesj 

Thus, i" order to ioa'ize the -in-iS sea-ch o' iha abovj; rri--;rit:o;-!«id 'T'OShcd (lii), the ■eprixiucinc; appaiaiijs r-nijsi 
have a menory of 72000 bytes. 

^0 ii Shis iiianner. accOid-rig to tns msthocis otopc^JOd by She appiicant in Japjjnijse Patsru Appiication No Hei 

7- '7091 3, t the iihe iirrie search ;& condijcted, ihs ioad on -he hatd^'are such as She necosiary rrierrtcry capgcity of 
the j'sppoduciog apparatus wuid oe latriy Sargs. 

■1 is tht i&iofe art oDjacf ot the invention io p-oviCia sr- ir-iomaiiori record fneaiurri, >s,'hKh sjiow,? ;h« record infor- 
mation to 03 quickiy tirr^j s.sarchsd (i e . qijickiy isearchod on shs tii-risj basis; by an ii-totir.afion raproriiictrip aDpatatus 

•^5 havitig a re atsvoiy sitrtpis stiuctLji-j;. (isj^atdiess of the ir;-coidihg rrtsi.hod, such as a variabie tats compi-essiori. a tixed 
rats comp-ii'SSiOi-!, a nort corriprf-stion and soon, ar; informalion lecordino apparatus for i-ecordi-ng ths •f'co-d .■'■iiorrTia- 
Sion o.'ito tb J information record msdiiiin: and an iniormatiori reprod ucing apparatus having a reiauveiy siiTiote- strijcturiti, 
wriicii can 3ijickiy ■i.'ns &ea;ch and tinio scan on fhe ii-ns txisis, tb:3 ieoo-d irifo-rnaSion iecorceci on ihs iriforrriatiOiT 

so The abov«: object of tiic prssont invention can be achieved by ar- inSormatton recoro i-nedium havng a record -rack 

(ocorded w ih riico-d inicrrr^atiOiT to be rspfodjced by an intorrn.a'jwi i sproducing apparatus proviosd With a read devics 
pei-iori-ns a reproducrtirx; of the uicoro information whife rsiat:veiy moviiig ihe read device along li-ie -ecOi-o tracl-; and 
!S abio So p iftorr-i a time 'searci-i of ntovvng the read device aci'OiiP the (ec;ofd irack on She basiS; of accc&L^ iirformatio-'"! 
to access Site rsco'o' infofrnaiiori The :i-iioimatio:i i^ecord .mediurii comprises a data stiucturs stored so the iriforr-natjon 

55 record rne<.: it--r; anci ir-oiudirig the racofd sntorsr.ation at-id the access infonnaSior; r.5corded 'On ihe roccrd irack s jci'i 
!hai fbe record inlorrRanon and the access intorn-iaticn ate divided into a pluiaSity ot f ;st catsi oroups. each ot AliiCh is 
a i.-nit aoie t be accessed by ii"is infoririaiiO'-i repiodtjcm-^ apparat-js and each ot whsori comprises the record n-ifor-TiatiC!"! 
arid fhe act ess irifoirfiatior-. and are Cividsd into a p usaiify ot second dal..-- groijois eaci-i of which is a unit abie to be 
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iogicaliy divided in the !-J3pa-iduct;ori by ths ••-.formation reproducing spparaius and each which c^DrEJpnses a sofies 
of file f:r3; :ja-a groups arranged siijrif^ ihis ■■QCO:a Uack araor-.q irts first data grriLips; ;;nd irisnagssrnenf inforrr:aSiori 
colisctiv&Sy tecor<iea at or:s portion ol the r-^c-ord -rack, ynd compnsin-rj s piiir8i:tv oi iirns unit addiess informaJions 
each indica-.inf^ an .adcirsss •;>? rs5sp<3c-!vs ane of tho tttst ■:iatEi groups to which i'r.e record informalion ;n every preds- 
Isrmlned fine unit bs^ongs. and dic.;;cntir;L!iiy iniorrriatior; indicrating vsti^sthsror r^ct two addresses, wMch are indicated 
\o be apart - fOfV! each oSher by or-o tirris unit by lirv.e ur^it address informations, i^ebr^g lo a sarn«: on-3 o^ tt-fi second 
data groLips:, for evrjry tirris unit acdrsss information. The access snf-oriTiation ooi-nprisesi^irst data .group search Infor- 
n-:;:t!cn indi.^jiiifij^ addresses c-f thr; sfifies of the i:rs; d.3td groups, whtct; beion.^j to a skarre one of the rjocond data 
groups to wnich the first data group including the ac.:;g5S ir;k:Trnati.:>n beiar -g:;, n^oro finely than the predeterminc-d tiiris 

/Accord rig t-c> tns :r-;!orfnat]Ori recc-'d rn^Kiiu.Ti of the pissent !;iveritto.i, !he ri^crd [nfoirnaiion, such as video intor- 
ra.-::tion. sucio inioirr-iatior; etc. anci the access iniorn^ati-Dn, s^xh i-s navigfition iriforma-ion or DS; ■v.'hich is dascrscsd 
iater) i-.lc . are recorded ort tns record track such \>->sX this -^-cosd irsfoririation .anc; the access :nto;T!-!ati.in are divKieo 
irrtothe Ub' data grojps, eucr^ as VOSus (vviiich is descrlijed lattsr) etc.. and the e-5cond data groups, such as caiis 
(wiiich i;3 d«:3Cfibsd fatsr; Each of the fi;st data group.?, is a .jni! abie to be accessed by the information resroducinc; 
apparaiijs, .imd corrspifess the record inforrriation aad the access irilor-riattcjn. tach of the secona dats; groups iS a unit 
abie to 05: lo-^icaiiy d;Vided in tiie reproduction try the mtorrna-ion ieprrxiijclng apparatus, and compnses a series of 
tfie tire; csata g-roups j-rrarioea along the lecord traci^ yrriOng the tirs! tiaia GrOiJps Ttirj rrfanjjgement iniormatiori , sur,h 
as PGCi or controt infoimatjon .(wt-tcn !S dest:nbed iaSer; e-c . ciomprisss tho i!,T;e unit addiess. inlof-riationsi a;td tl^ie 
disccntiiiuiir intorsTiation Each of the time unit addr8s.3 ififorfnations indicates an address qt rsspectivs one o' tha fir&t 
data groups, to vviiich iiie record intor-Tiation ..i every predetermined time unit (s.o , overy 1G secoixis) beiongs Tf)e 
ciiscont;nuitv intormatior; !r:dicaie.s whothijf or iiot two addrGiises. 'whi-ch are indicated to be apart f;orr! isach other by 
one trne unit oy the tia-:o unit addrayss in'ormatlons belong to a same one of the second -data gioupe. !o; evesy time 
unit addres:; intormation. The maiiaQarriari; sriforrrra-ion having the above dsscritsed .i-trui;ture is ccileciivety recorded 
at or-se poni jn of the record track On the other hand, tne access iiVorniatiOii coiT-prje-es the first data gioup search 
infcrrnaiicfl. such as VOBU search infor^na- ion ■;-A'hlcn is desci iOed later) etc.. Tiie iVst data groijp iiiforn^ration in.^icates 
addresses ot the seneis oi ihe fir&i data gioups. which bebng to a san-:e op.q ot she second data groups io which the 
tirs! cteta group isxriuding ft-e access mio.rmation beiongs more finieiy (e g ior each: 0.5 seconds) than the predeter- 

As a reuuli, it is possibie tor the infor-riafson repriDciucing apparatus to f;rstiy reproduce iho time unit aodress infor- 
n-iations asic; the discor.i;nu;iy intomiation. a.nd to eckict on the basis of these tirstiy reproduced iniorn-iatsone one time 
unit addres; , wt;!ch indicates mo first oata group having the access :nrc[Tna!i.on inciud:ng the firs- data group search 
information indicatinc; the addr:ess correspo-iciing to the target time among The time unit addiesses, as ar, .adcii'sss ct 
the fiist d3t.:s group to be set as a VA;gs\ for a rsiativsiy rough time search n. a th..i! priniary eeareh target), w^iich is 
pertormeo riiativeiy roughty tor eveny predetsrrriinsd time untS {e.g. , every ■• 0 sec-onds) .Attor ii>ai, by actsjaiiy rriovm-p 
the read dovica So this p.urrraiv search ;a;ge£ and reprociucing the first data group seaict} inforrnaiion fr5C;uded in tho 
access tnt'Orrnatior! a; this pi:r.iary isearch target, tne address corresLK..nding to the target time is aivvays included in 
the addressee iridicated ny tt.-j iepro-^ucefl fl.-st data g-oup search ir-toimaisDn. Thijs, :t is possibie for the intormaii'On 
reprodueiris apparatus tc quiciviy p!;rfo;-m a fine time 3a.3rci-i io the ascirrsss corre&pondiiig to ttis; target ts.me by a Sl-ie 
time unit (e.g.. by a time unit of C. £ seconds), m acrrordance with th:!:; repioduced firs! data group search inforrriattoi-i 
At this time, especsaily; ors the basis of the discontinuity informaticn. it is possibie to easily and quickfy determins a 
case where ttie time urrft address c or .'e spending to the tar-oet time arid the a.ddress corresponding to the target time 
a; e surely Vv-ihin the same second data group. And that, iii such a case, this time unit address can be set as the address 
c-i ;tie pri-nary searcfi targe! as It is. Or-i the other hancJ, c5niy in case that i; is ixst s-jrie by this judgment whstliar or no: 
these two addresses rsre sVithm the same second data group, a turther lodgrriers as to whether or not these two .Fsd- 
ti.resses aa: within t.he sarrse second data gr.oup is pertormoo. Fui the;-, arte; that, only m ;::a.?.e that it rs judged that these 
two addresses are withtn difierent second data groups, a relatively coi-npiicated and cumbersomiS process to change 
the tiiTie uns; address coriosponding ic the ta'-got time to another time unit address within ihe second daia group, ir-- 
wnsch tlie a-^idross co- responding to the tar-i^et ttme is li-iciuded. is pertor-viija. Thrirrsfore. the corTipli^ca■ed and cumbei- 
some pfOce>ses are pertorr-ied in ihe minimun-: required cases, so that a p-o-npt search can be possible as a whole 
Eepeciaiiy. r s the larger is ihe :5ize or the socot -d data group relative to -he else of ;ho first da-a groijp. the iargcr 13 th«. 
reducioo of tne cases where the cun^brsrsome processes are to be pei1orm,ed 

in summary, according to the infcjrmafioii record :-r-;edium of ihe present invention, she target of ti^e rough searci- 
can t-s quiC'-.iy determined based on ^he ijme unit es.ddress infomiation and the discontlnsjity D-sic-rm.ation. -uither the 
tine searcii ir; more rmriute tirne unit can be promptly and reiiabty cor:ducisd based on the first data group searcii 
ii-if-ormation ncluded In this target. Especially because the cumbersoirie processes are suppreesed as little as posSibie 
by using the diiiooniinurty irsiorrriation. *h-j prompt search can be achieved ais a whole The iarger tne sl/e of the second 
data group fsiative to the size ot the first diita gr-cup. tt-e larger ihe re-ductior; rate ot the cumbersome proi;esses 
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la one -ispml gt the ;'!!Ofrf«tiOf: record rnsdiLstT! of tns pres'^nt iovanlion, -hs i>.;n& unit aadrsss infoariatsons 5i:s 
rscofdeci :ch th^at, if Jhe I rne s<^a!■cn inlo one tns secor^d date jj- o jps which corsiairiS w^s address »-!diCci!eci by one- 
of tns- tfrne vim! r-ici;i:f:ss ;rfo^fny{:ons is p'OhiDstt^d. tn^ or;5 address ls wrinon by use of fi specific vsiu-s ;■:! ind:c«!r: a 
pfoh(bi!!Gsi of she "Sims search. 

5 Accorc.ng to ihss aspscl by rsproducing tne Ttrr.^i uni; addr«5S£ informaffon in ad^'ance and detgdmg tho address 

o; spsc-fic. va!ae such as "O" li e , a vaius -AhiCh osnno; be actualiy exists for the acidrsss}, :i iS. po$5,ihk; for xiv^ 
iriforr;-3t!cn reprodi.-Cinci apparatus to judcse iiiai She iirj-:s; ssarch ii-:!c Shs &scO'id data grouD ■■x.iLJciinci Vr-is sadrois is 
pionibited, j.c ihai th<! process to proi'i.bstthe U-rm sniach m coirespondfsrice wiih this judomant sosuli car; be ps'-forrnod 
in a;;vs-.nce oS t3cti;a!;\' :Tiov:f!g tho ;eadi--ig devsc:-.? to ihe specified targef tifns ct tht= 5 ms ss-arcn 

i""! thie -rianntK, Dy c-.s^cKing the time umt add;e55 infcri-naison. it possiSjie to perform rhe procsis k- prohibit ih.j 
iirr-ie teK-ch bsito-e the 'Scidtng d&vicss If- aotoaiiy moved !g tns- tari-^oi l;x.ation ccrrsspondirsg to tho spsciii-sd {-vr-s 
which i:3 (^riSjr d-3s-i o- corivc^nierioe to ihs aLfd;snc<? 

in Buor-.er aspect of ths iniorrnation record ri\"-dii.itri of !he presetu :nvsntion, the rririfisgemoni irifofrriatcr; con;- 
ptisos stscc-sd data group infon-nstion sndcating a rBp;Gdi;olran iim^j of each second d?ja aroL,p, ar, addfes;-3 g; rtj&pe;;- 
w tae one of tne first date groi'pe •vx.hfoh is i^ot alad at u head of ths sach second dara group arid an siddrsiss, of fespectfvs 
oris Of the ! rst datr^ groups v>h!ch icxated at ari end of the sach Sccona data oroup. 

Aocerd:nD io \rtiii rispaoi. by rop-oducing tne second data gsoup information, such as a ce;: inforn'iaSior-: labie (de- 
scribed latt i) g;c (nckidsrd ir-; tho mctniigerr-eni in-orrnatson tn advar.c:;3 i\ is posisibii? for the iriforrriaifon ^eprodsjcinc; 
apparaiJS: io iadje to which ssccnd d=ita gto^jp the .-iddress correspondif:^ lo tho spscitted ta;gF3t V.n-.s at the tirns 
so s-ea-ch; ss in :.i^;dod. or-: ihe baai;j of ihi? .'sprodticed second dsta group ififorrnstfiwi, so im\ the tims unit addre&s, whioh 
;& vaiied d< pr:nding upon :his jridgiTiont Eesuii, car: bs set as tho primary targe- of the li;T;e search. 

As i- rssuit ths prornpi sssfch c%n oe ps)rtorn-isc a& a vvhoie 

in a.ncjtiiOf aspect o; fi^io information record mediun of the pte.ssjni srivsniion, .at ioasta part ot ths recotti infofrnatior; 
!& cop-ipresvGd arid -scofaed on the record traci^ with v«r;abic- ccmprsss^-ori rate and the tpne unit is, pre-cornpietissoii 
time unit, 

Ao-corc; ng to f.'-tis aspisci, since, as for the part ot fho r.jcord infa;rT,,a{:-on whicl-; s& co-rtpres-sod anc :«CG:accj the 
!-ecord ifach wtih Sne vatisbie ccn-rprossson rate, e g , co-v^pressod ano rgco'ded by Ihs ^^PEG 2 msTl-so'd. ttie Jima un;t 
IS the piJi-c. xnp-ossion tin-.e unit, it is pos-sibie for the (nfo-rn.5-,;ion foproducitig appaiafijs to per-'ojrn ihe ,>;$;pwi;;c: ar;d 
piOfTiot ;i;ris iStiarci ' on She ba&is of the time unit addi-esa infortnation arsci the -irst aata group scvaici-: !riio'r--:;3-ion (n t.h'5 
30 same rnanr or as sne case of recording vv:th fixed o; constant compr^si-on r.aUs or rscorcfing Without corn pr;; 35, ion. 

As a lisuii. thiS! 16: a big advantage in the -js-ne search for the vdeo infoimalior recorded in the OVD using th.e 
MPEG2 metfxsd. 

The ab<!ve obiisctoi the pro.seni invention can be also acnmved byari information rsoordsng apparatiis tor fec'or-2ing 
information orio an ir;fofmat;on record rnediur!-; havinci a ra-;ord fack recordeo with record information :o be rep.roduced 

3S by an infOFr nation reproducing apparatus, vvtiicj-! 13 pi'ovided W[t;i a read device, perforrc-s a reproduction of ii-is record 
information -.vhiio ■ e:a!ivo!y moving the road devce aicrrg the record trad- and is abfe to perform a niTse soarcf! -of moving 
■isi? re.ad device across ti'io record track on ths tss.s ct =!CCS;SS mforn-iation to access the tficoici iriformafion The 
information recording appasatus is piov-dod v,-;th an sccesis imorrnafiop generation device fc^r gener.a-ing the access 
■nforrriafion cofiesponding to the recoid iriioiraatron; and a record dsvscs for rscosdsng the rsco-d iriiomiasion ana ti-its 

-*o access info i^atron onto the record -rack such that ths record information and the access mfc-rrnaiion are divided into 
a piLitairty ci ? rst data groups, each ci wiiich rrs a unit at:ie to be acco&sed by ttic iniOfraatiOf- rep!ooucir;g epoarafus 
arid each o wh;r;h comprises the record informiatiori arid the accerss rntor.matton, and ar«? divtded into a piutaiiw of 
s-;con(j data ;3.-^ups, each of wtiicti is a iinit ahie Ic be iogicaity diyidad in the tsproduct w by tfie ifnorma.fic^i repicdnciog 
appajatus anrf oacn ct Vfn.ch coniprj&as a series oi -be first csata groi.tp5 ananged aong the re-cord sracff arv!or;g ihw 

'^s firs; d.a;a gioups, for furfhsr reccrdir.g managemisnt informait-on coiiiscSiveiy ai one portior^ ot the record fjack. the 
rrianagftrrroi •! irifomkatior coi-nprisirg a piuraiity of ti'-ne umf address informations each indicating an address of re^spec- 
five- one ot tno tirsf data gi-oups to vvi-ucli trie ieooid mlosrftation m every predeternrinsd time unit beiongs, a.nd Oiscon- 
fir-iiiity inforr-.3t(on incicating whether or not ■vso addissses. I'vtuch ar« indicated to he span trom eaci-i otjisir by ons; 
timie snit by tnc rims .init aariress mtofrri-ai-ons. beiorig to a same one ot the Sfirx;.nd data groups, for ovoiy fime unit 

&o adcjress rnfc^i mation, and tor stiii lurttier recording first drata group ssarcf: rnfcrmation so as to bs inc!i;aea in She access 
infoirnatron, iiie fi.^st data group s-jarch inforr?iaiioo indicaiing addresses ot the senes of tiis- first data groups whrci-i 
befong to a . .arne cn^ of the se-cond ds-a g,^>ups to wf-iicf^ ttie Sirs; data group tnciudino the access ti-ifofrT;ation belongs. 
mors tineiy ban tbc prsdoScrmxneG tins unit 

Accordi-'-g to the .nfomiatiorr recording apparatus of the pre-ssnf invention, Vro access infon-nation correspc-nGinci 
SO tsie recciiri mforrnatron « ggneiated by t.n© access mforrn-ation goneration devics Tf-rrsn, the record intomi3Sion jind 
the ac;;ess ,"io; mation are rsscorded. by ths record devrc^e. or.to fh,e ie;;ofd track such tnat ths record miorrnation -anp 
the ^recess ntcrma'ic.n are divided inSo the first data groups and the second data groups Each oi ti^s tifst d.a!.:i grc^up 
is a unit abii: to be accessed by She info; mation reproducing appaiatus and comprises the iscord in forma- ic-ti and tns 
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nccoss ;n;c mation £ach oi h?.conti iihia tjiouys i-j a un-t rsbis ic be iogicai.y divsdsd ;n the rsp'orJuc'.ior! by ••■■iG 
!nrx!r;3t!on .'.jp.'o-iucir^j appars^ and comprises j senet. O^: She ti-s\ da'.?-, gicups ar.-a-igsd aiang ihe record tr;ic.k 
.3fnoncj tno est d^ita grojps At this [ime fti« njanagerrjent information js ooii^'jctivov ;ecofdGC! one pGrEion oi trf: 
u-'ooid ttaci- "ro management informai.on corrtprises t!ie tfr-e ursit scdress inforrtv-i-i<'fi& and tiio ds&con'ir-uity srikj'- 

s rr;atiort Ea; h o? Erie '.irr^s urA adarsss inforrratior? irdtcates an sddre?;. of r'jc-p5:Ct:v« orui -htj data g^oi^ps to 
wh;!-.:h *r.a rh-x.^-y inforTia'.icn m ev^ry p'sdetefiinsd tims unst &oiong& TE^e dtsc'irjtnuity inforination inatcats?? vvn^S'nfir 
cr no\ two aJorssses VvhiCh arf> :r!dicat5>d to bo apsrt trom mch o!i;-jr by one tin^e uriii by the tirns ur^U acdress hi'or- 
rriations, bs ofig to a s,a--r s ons ot second dat3 gicups tot evory t rne ijriif adti^os-s; i^fo-'r-ia ion FiJfther pE -hts tinte 
the first da-J; croup ssa'ch intorrria-ton ,& rscc;d.3d so as to be ;ri';ltjdsd a- Xixi. accos;;; fi-OimaiiO!: Th" firsi data qrojs 

IS 3i;.arco infor ^.Hitor. v diCote? addressss ot the ssnes of the first data grotjps. wEuoi-- DSiong to a sa-r-.-i o'm-. of -hsj secono 
data group?; fc much tne iirsi daEa group incSuding the aco€'5s intormaTsor^ b'^long-s rrsorf; f:- ■■siy than tf^s prc;dfite;r:i:niK; 
i\rr<e 'j^-k Arcordingiy. E^s above described intcmiation record med^'jir. of tho prossnt invsntion can be r^jcorded 

in ens .jspsct o? ins (r^totrnaiion fncofdirig -upparriiu^s of tfie p.roK'S.'if -nverrjcn ibs aoparntus ;s hx-ihe- pfovid^r* 
vvii;i an iripit devics tor inpuitipg a search prot-.Oit !r:fofrr;aion to pto-isbit -he X -Tui soarcr -ntc an arbttrao/ one o' the 
second dat. g-oups And tf;at, tiis f ooord d^svice recor .is ms tirr-e urit address irijo; maiicns such taat if She l.me seasch 
into one oe i lO socoex; dat^ otoups w^ioh contains one aodress indtcatssd Ky one of tns f:rr,e E;nii address inio'rnafioris 
■■s pioiibitec* by the search proE-sibi; info-rnytior!, said ons: adore,-5s ;S WfitEen by less o! a spc-cttic va^us 

Accoid! iS to iis aapect, iv-isn the sscjoti p-ohibii tn:ofrTiatior; iS inp!;tEed by tne inp^Jt dsv;cs. one add' e^s Is vvrnSt-n 
by tisa oi a •5p-5C;^!c v.-iEuc ;3i.;ch d& "G", if t:-'0 tms ssa'cn ;nio one of fe second data gK.-jps 'AhcEi c;o!:ta:n£- said one 
.hddr8.55 indcat^id by one of tne S:r?ie unii addrsss Enformdiions is proEiibited Accordingly 1h--j abov? rieiii'tao one 
asp'JcE oi Vr-i intorfnaiion r-ocoiO rr-rsdijrr! of Ene preseni invcntiOtT can bo "sccrdod 

lit anoi: i-i a;-pfecr ot ihe infoirnation recordT-g appaiatiiS of tfie prs^senl snvsntior., Ebo ;acGid CiCVics? cornpit-s-ses 
.-^nd records a; loa-it a p.r,rt o; ibe jaoo-o )niOfnr;aE!on en tng rr^c.O'ri t-HCff wiih variahic coir,pres5on rate and the \>'-;:C 
lifiif is prs-con>pr8Ssion iirm ijnii 

25 AciXiid!-!p to !his asprxi sine? at iaasl a part oi the ;ecoro 'n-!Cf!-nat:on i& recorded on Ehg reco:d -iack with im 

variable c or ipres^Ksr rato fbe above described infcrrriation record iT^sdlum of tbc pro&crii :nv«;n;!cr! can be ■ eeoidixi 
Tne ab' -va ob oci of ee^s: p-e-sen; invention can bs aho achieved fay an mtoiai-STton teprotiijcinc; apparaiiis for ro- 
pioduoing iE a a:>ove descnoed jntofrriaTicn !eco;d niediurn of the present inven;:on Tfio tnforjriatior; reprc^tiricing ap- 
paratiis :s= pioviosd vs.;En a read device for lead'np infor-naiton rsccrded at a piedeieirninod ^ead i^o^ition on ihs recoro 

SC- ifack, 3 rr:o- eTian! dovice for roiaiVsiy mov;ne lite -ead devme iiorig ;hs -i-coid tt,iit:!^ or a;;ro;-s tne re-cord ;iaci< s 
demoduiatsc n oavico ■ordon'.osulafins the inforn-iation road iho road dcvico, a specttica^icn dov;c6 for specifying a 
far^jeE f .Tie for the time ssarosT a targeE set device fot ■ j jdjilng wheiner -he discontinuity in-orn-iation cofrespondino 
to itia Sarge ti-^s indicates a con'itiijity or d)scor:Utia;tv when ths-. taryet tirriG is; specified E)y the spsc!t:caEiori dovice 
{i:^ setting en address indicated by tEjo tris unii add; ess KitO'-niaEior; cortoi^pfonding 10 tne Saroet thne as a parna;y 

3£ ^earcii targr^i if it ss judged Ee inciicaEe Ene continuity, (ii-) fudgmi^ whofhcr or r-oi one o! the srjcond data groups 'A-hfch 
tnoiijdes the address indicated by th>e time unit addrctMS infoirnaSlon concspofiding to the -aiget firne. and ono of trie 
:5oeorv3 daii, croi^ps, which include? -he sddrsss. ■x-ns&ponaing to the laigoE f.rne. arj) coincident to each otner it i! ;£ 
judged toin(~!c.atoth«3 diScontinu.Ev .jvi seiTiriO tbe adciiees indfcatedbythe time unsi arid- ess inforrnation corresponding 
foii'i-5 target tirTis rfstt'.s pnmaiy scaroEi Edrget li if is ii.idged to be coincident, and i;v) sijiimg an aadisis whtct' is apa:; 

■#0 by one firne unit from ihe addre&s indicaEed by the Sims unit .address inrorn-iation corresp'Oncrig to the larcct lime, as 
the pnr'idiY searoh iaicnE ij it is not judgod to do coincident and a ccrt'oi diJVfcs for conEiOlisng eeis --noveiTiisriS device 
*!' e toad ds\ sea ;ano the demodufatiori device 10 {i! iTscve Ehe read oev ce to tiie ss^t prniary search iafQef {;•-) tead a;-ia 
dai-ri'xi'jiafs ttie first data ctroup search !nforrr;atiOn inciuaod in tbe acco'ss intci-rnj-iion vJ one of Shs fiist data groups 
vvhieh is ioc;;Eed as the p,h;Tiaiy search tarcsst. and ■!:!• ''Ui-E^ier nx've -he read dev ca fowafd ibe address cor-sspondinc 

■^s \o ihe targat time ''forr; tEia pnrnary searci" target within one of the second dais groups in accordance With the dsiT'oci- 
ijiaien f-ist ca a group search inforrnaEion 

Accord! 10 to the snfo-iTjabon rs,c-roducing ?ipparatj5 ot tne pfoserit invanEiOTi, :he infori-nancn recorded at a p;edc- 
te;!7itred ia; d posftior; on the record tiack is i-eao by rhe read device which is ioiatfveiy -rioved aiong tne i'ecoi-d t;ack 
s5y tne inove ;nent device. Ther:, tjir- ir roriTiaSion :eaJ by sne read dav.ca is dan-iiXiLiiated by the ae!7iodijia-E!on devico 

so He-e wi"on -.he targei time tor the time search is sperrijiod by ttie specification dsvjce is ts ji.idosd wheTiier the discon- 
•mijity fnforriahon corresponding to ti-o Sarget iii-T-e lndiC;it-:c a cc'tninuiiy or diacant!ni;ity by ttie target set dsv«..e As 
a resiJi ot tf is ijdgrnerv.. if it is ji-idoed ro md cai.e tiie con-imaity the addresss mdicaEad Ejy the fime unit addisss intor- 
rnation ooirvs.porxiing to the iargot tliTie iS set as the pnmsiy sc-arch tai-gei On She other hpnd i;s the resuii of thiS 
iijd9n-,ent, it it is judged to inaicaie the discontinuity it is further judged wfieiher oi not one of tne second data groijps 

55 whioh i;x.iLJC ijs thc acidress indicated Dy the i'-ne ijni' addicss iri'ooT-iation corresponding Ed the target tin-is, asid one 
ot -he second aata giou'ps, which inciija>js ihe address corresporidinc So the tasget tirre, aie cotncidani eo each otne; 
As a result ct this )ijdvgrriejit, 1? is iixioe-.i to be coincident the addiess itidic«t>5d by ifie time -jnr aoo' sss informaifon 
correspond! fothe targei firne is ee- as Ehe primary ssa-xh target on -he oiher hand, if it !s rot jixiged to Ds coif?Cidcnt, 



0 797 204 A2 



the addrsss. wriic'n is ispart by ons •sn-iS unit irom tns asd^-ass indtcaisd by ine iifr.e unu addross; iriTotmatior: cor-fe- 
sponainG to Ihe targis! J:me. is sst ss ihs pnrr>ary search largst Thersfors in aitner one of Jhs above n-i^riitionsd cusea. 
ihe rtddrsas cof;<5spcnding lo Efis sargst lims is ftiways inciudsid in the eddress^as ind!c:atf;d t;y Ihs ms-. daUi gioiio 
sefjiCh irifofmasior; included sn Sis access information o? ino first data oroup, wfiich is indicaied by the add-as?; of ihs 
pi;rr.atY 3e<:rch targei. Accordtngiv, ix-der ihs cor^troi of Jhe centre! device, the rsscs dsvics is moved 'o the prisrisry 
ssa-ch ta.-c:-3! v>*;icn is ss! ;n the ai::-oy!3 expSairiijd rr-sr-nfir ie. g., the roijcih ssarcn co-respondinp to ths prijcetsmiined 
tims; ur-ii i-Lcl- as • 0 'seconds i's pefformed). Arte' that, by the read d&vics. the -T-overrsn? dwice and ti^e dsirioduianofi 
dfiViCQ. the -^srs! data group sssirtih infofmation inciudtsd in ti'is access 'riiorj'natiOii of ine firsS dala group, vj'r.ich 'n iood-eci 
a; thi? prirnhry search target, is read and searched. Ti-isn. the read dsvica is rnoved toward the acidtets ccrrespondin.-; 
to the targs;; tirris Uorr. ib& pnrrKafy search target vAin-n one of ihs sscopd d.i:Ta groijpj;, in .aocoKiance vvifr^ thus derrioc- 
ulatod fsrsi data grouc search intormatlon (eg., 'ha fine search coirsiponding to ths -irxri sjr;!! fi'-iSrr than -no prsdole;- 
mined Uma unit, sucn as C,6 seconds is perfornisd;. Thus, the read devic-j can he cerJainiy and rsli.abSy r^ovfjd to ths 
address co-respondiiig to tiis; target fir-ie. 

In ths ahove processes, especiiSiiy dy rs5le;ri,ng so the di3contini.i:iy in'ofn-iation. -t is posssbie to; the ta-gst set 
devtce to sasiiy and qui:;kiy determine a ca:3e wi":ete ihs •i,rne unit address corrospcnding to ti'ie ta;get t:nie and the 
address co responding to the iafgst -iins ars sisrsiy -A-'ifhin ths safT;» s;K.ond data g^oup And that, in such a caso ih;e 
time unit at-drsss can de set .as the a<!dfes.s of tn.e piimary search target a? ;t ss. On -he othci' har;d, oniy in case ti--at 
fi is not 3U(5 by this iudgrneni wheihe- or net these !wo addresses aro v-'ithin ins same second data group, a i'urthsr 
judorrienf ai !o whsthor or not the,-:« 'ivo addresses are within the sains second data group is pedo;rr>ed by ihe -aKiet 
set dsvice F;jrther. after that, oniy ;n ca&s thai it is j-jdged that these two addresses are within diii'ersnt second data 
groups, a r;.iative:y ca'-npiicated and cLi.Tsbersorno picoess to change the time unit address corisspOi^ding lotiw -afget 
iirne lo ano^har tifTiS unit adrirass Wiihsn the secoriri cats group, in wnich tfie addiess corrssponding to the -aiget tsrne 
is mciuded :s performed by tfie tafget set device Therefore, because Ihs curnbsfsome processes are suppressed a-s 
liitte as pc-sjibis in the iafOBt S!?t device, the prorript search can be achieved as a yvhoit5 E-speciaiiy, the larger ihe S::'e 
o: the socoid data group relative \o the si.?6 or the f:fS; data groijp, the target the r^iKjijction rate of the cumbei-scrr-is 
processes. 

in sumi na-v, the priiTiary search target of the time search can bo piomptiy eei on if-e basis o; Ehe lin-is unit address 
iriio-rnatior; s aind ihe discontinjity infcirnalion, and the prompt and sure sea;ch can be perforiried Dy ihe finer time tin:i 
on ths fcasi,; of ihe first data group intorrnation at the prirnary search iar.get 

in one i-spect of the infoi-rriaticn reprcducire apparatus of liis present inveriticjn, the time unit addiess :nfOiir,aiions 
s-re recorded sijch lhat, if the time search into orie of Ihs second data gsoijps wtiich contains one address indtcaicd 
by one of fie time unit address infom-iations ss prohibited the one address is whtten by use o- a specific value to 
indicate a p.-ohib(tior; of ihij titne seEi-c:-; The target sst dsvice .udges wiiOther o; not ti-ie adciress incitcsi-ed by t^;e time 
ijiiit address inforfriation conesponding lo ihs target time has the specific vaiuo. when ihe target tirre is spsscfffod by 
tiie specif icatior: device. Ami thai , the conl roi device pertofms no conrro! to -novo the read device to the p- ii iKsr y search 
t3i-get in cc 'respondence to the larget tiirie if \\ is judged to have ihe ispecitic value by ihe targo; sot device. 

,Accord ng to tfiis aspect, wtien tf-e target tin-;s is specified by the 3peci{ie;=:tion devicS: it is judged by the tatgot set 
device whe;he.' or not the address indicated by the ii;no ijnii address intoirriaiion corresponding to the larijei iirne has 
the specific vsiite sucfi as "0" As a iesijit of this judgment, if it iS the spocific: vafue, no co.ntrol i& perforrit^o In coi're- 
sporjdencs with the la-g-Jt iirrie. 'Aiih respect to the read de>,'ice, ihe rnoverjiefif device or dsmrxtuiaiiG:' dev,-ce i^ai-naiy 
thit; lead i^evice is no; irsoved to \f\s prlrtiar^'' search tiarget 

in antiti ier aspect of the ir:forniat,'cn rspi-oducing apparatus of ihs present invention, fhemanagentsnt inion-natioi-i 
ixin'iprisss ::,eccnd data group fntor'nnation indicating a rep-'odaciion time ol each second data oroun. an address of 
rosp';?c:;ive one of the first data groups whicr; is located .at a 'r-nf-ri of If-e each secoi-id data gioup, and sr. add-ess of 
respsctivs one of ihe first data groups which Ls located at an end ct the oacn second data group. The target set device 
judges vvhe?":cr or not one of the secorra data oioup'S, which inciudes the add-'css- indicated hy the tirrso ttnit address 
information corresponding ic the target time, and one of She second data groups, -A-hich i.nciudes the ad^dress corre- 
spor-iding to ths target tiins, are coincide!^! fo each ori-ier on ti'ie basis ;.-if ifie second data group intorrnation. 

Accord ng to ti-iis asp-K:t, It c;ari be easily iudged by tfie target set device whether or r;oi tfie second data group, 
vjr^ich inciuiies tine address indicated by ths tirnsj un.i address infofinatton corresponding to the iarce- ti-ns, a.nd tf;e 
secorvd dai;-: group, whiich includes tbe address coifespondtng to the tar gei tirne. are coincident to each other 

Accord rigiy, by reproouctng ihe second data group inforn^Htion in aoVance. i:fie primary search targel can be set 
on the basis, of this irvioin^atiisn conteni, so tfiat Ihe pi-ompt Slice ssaiCii can be peitormad a.s a whose. 

in another aspect of if;e Inforrrianon repfoduonc apparatus of the present invention, t!-;e coniroi device controis 
the read device, ii-:a rnovernont device and the dsirtodulatiori device to read ar-d dernoduiafe the time unit addisss 
ii-i!orn-iation;; ;3na the discorjjiriuity intormatfon in advance of the time searcfi. And tfia-, tire tatget s;ji device is pi'ovlded 
v,'ith ariiefrtory 'or sio-ing the tin^e unit addi-ess Intoi'tTiations and the discontinutW informaiion dernodulated ir 
and perfornis a judgrr^eiit by use of the stored inforj-nati-ons. 
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Accoscing -o ir:i;> ssptsct, under ins control o' the cont-ol device, thu tirns umt adsiess inSoimslions and ths dis- 
contntJily ri-ormaiicjn hrs rsaa find csnioc!j;atc-d in advsncff of psrlorrning the tifris' s^s^-rch, by ihs read cievice, ths 
niovernctii Jsvica and tfie cn^nc-dLUson device. Then, !n«s<3 t:niG ijmi acidfisss iniosmHisc-ns and ths dJscon-fn-jHy ;n- 
^otfrA; :on dsrricdijiatod acvancs are sto'sc in the mei-nory. Then s\ :he t:rnc- of ti.Tse {M-5,^:rc:h, !hs ydtjr-.ar-.i :s p!?fjQ; nied 
by ihtiUirgf issidevics win r gference to ihesfs stored ;nfc:rr!'i;5tion& .Arcordinftly t^i^piOirsptjtidgn-ittnjciifi be performed 
whe n the i: no search is hpeo^iec. Dy She ;nput dsvics. 

As d re 5U!t, on the ba&iS oi the tims- urA address inforrriattons a-'id *iis di^ajntinLJ^'sv ififofnaEior: siorsd ;n t,^s inemoiV 
ine pfornpi ime search can be reaSiZQd. 

in ano5.!-.sr aspect o; the inSor>r;aticn rsjprod'jc^ng app;h;a-!js o! frse p;e3eni invention, at least a pad o- tine- rsjcora 
intoiFncition is ccfnDr^pseci and re;o:xd5;d or- the i&xHd tf^c-i<, witn y&rsabie con:p;esaion rate, and the Eimo un-.i !3 pre- 
cor:iprs3£.ic n l:rn6 unit And ihsii. !he de;T5odiJi&tiGn dovice expa.nds and deniod^iiates ihs reco-d intomnai-or: road oy 
the read dtvjc-e. 

Acc.r:rd rvj to thss aspecl. -ne record inforrnation, such as ths video infoin'iaticn, tt-a ai,-dio in!orrnftt:on ;3ic: read by 
(i-is ffead G- vic>3 ta e^pa-.a'yJ and de-rioduic-.ted py {he demoduiation devics. Tr a,- srofo. it is p'sssibis to pedorir- the 
stepiVifiiS a. id f;.i::.n-!pi iirne searci-i on the basis of Iha lime i.:n!t add.-sss infosmation and ti-5e t;rst data group searcn 
intor.'TiatJon as ^o- tho part of itie r^scord inlorrnaticn compressed with tho vai aDio compression rate in the same 
n-;ann£!f a^j -ha ciise of recordm;? with Itxed or const5;ni corr:pr8S?ion rale o; fscordsno svithout compfossion 

.^s a ses:^!! :t pOKSibie io pe -feim ttie p'orrip- ; -y-ii nofua-, vvtth ioispijci to tns video ;r-.fo;:Ti3t!on -soGidod by inn 
MPEG 2 m-*8wd. for example. 

l"ha nsii;--^, utiiity ar-id iLirttie; iefnifrea of -his invention wiil ds more clgj^fly apparent trom the foltewing detaiied 
de«ji;ription w Sh -oopfeet tc> preferred embod^moriis of ths invention wnsn tsad sn con(unr;.t;gn v,!th the .acnotTipafiVing 
drawings biteily tisscribed osiow. 

FiG 1 s a diagram showing a ohysicai sti-sjcturs or record intorrnatiori of a DVD ay ork^ ^^mboditviont of ihs prsser'f 
invention: 

FsG. 1A Hi a osrsosctivij view of tho DVD in FiG 1. 

FiG. 2 s a diagran'! showir-g frarr^e pictur es oonf-trtjotinq a GOP, 

FiG 3 s :i diagrarn showing a logical strucnuie o? Vnn iccofd iniorrrialion ot She DVD in FiG. I: 
FiG, -i s y diagian-i siiowing a striicSijrs of an tnierSeaved ;;r;i; of ins DVD in FiG 1 ■ 

FiG 6 s 5i ciiagr^jm show;ng a data str;jciu(e of ?;rne Linit addro;.? inlorrr-^ition constriicted in ths DVD in i^iG. 1 . 
FIG, s 's. taijie shovving a data stiucfuro of a coi! ;niorrnaijor) Eabte conatrLicted in ^he DVO in FiG "! 
FiG 7 s tabie sho^ving a data -iiFur^tursj of a V03U iaaicti info-rnation constr^^csed in ihs DVD in FIG. i, 
FIG « 1 5 a diagram o; a yKiO nav;ng an tnieraotive con&EUJCtfon consisting o' a piLjrai:iy of c-Mis of tne DVD in Firj 1; 
FIG 9 $ -i rabie s.^^oyving a data struct of D?i con«;-ri;clod :;■ !he DVD in FiG 1 

rSG ir a bioci', diagrai-n ot an iniotn-iaticn recording apparatus for -seceding tho DVD in r-'i3 l as another 
fjrjjbcxi jrien; of the present invention 

FtO, n is a Block diagi'srr- of an information reproducing apparatus for .-(jproduiiir-g tns DX'D in FiG 1 , as a; lOlher 
smboditTienE of tiie present inver-itiorv 

FIG t'l is a liovi ci'iart snowing a fmie ssar-xi of ttifj intorn'ia'ion teproducing appaiattJS in FiG. V! , 
FiG t;- is one diagram tor expianing a genera; prci^ieirs ji-: \m Xane foaiX'n; 
FIG. ; '■ is anoiner diagiarn for expiaining a goncrai problem in the tir'-ie ■ioaict;; 

FIG 1 1 is one diagsam 'Oi S^cpia Oing the time soarcii of the tnfo.-iriation reprcdi-oing appar.atys n FiGt 1 • ; 
F!Q. if i's anoihsr dBgiajT; for cxpiatning ths tirT-ig search of the inbri-nation rsprodijcing sipparat-is m FiG it; 
FIQ. i7 !3 a fioiv chart showirsg iho titriO Si.jajc:h of a first ccinparison e>i'ai-^pie of an inforrr;ation rfprodacing ap- 
paratus;-: and 

FiG. ti- is a fiovv chatt si'-owing frra mv^'i so£jrch of a isscond corfipansor; example oi an intormation reproducing 
appai-atys. 

Roftjrrsiig to the accompanying drawings, -smbodimBnis of the praserit invontion \-vii! ijC now explained The foi- 
iC'vVing eKpl snanons wiii be done for tre errsbcdifViefits ir, which 1h-5 prosc^n! invartion is apphed io ih;? afOiCmoniioned 



In tha ::.iiowing errsbodirnems. constitutionai sisn-isnts iistc-d on a Fight hand sid-.3 in n foiiovvmg li:>f respeciiveiy 
coi^stnict examples o? oonstitiiiional sie.Tisnts of the present invention iisted on a iefx iiand aide in iho foi owmg iisf 



DVO. 



first data group : 
second daia gro-jp : 

acc&m ;rifc:T-xa;ioo 



V03U {VOS (Video OBioct)-i..inii) 

PGCi (ProGfarr! Gi-iam lnfc-rmat!£5n) 
DSI (Oats Se.arch: irifoirrration) 



S 



EP 0 797 204 M 



second (Ma group inloimation ■ c-ii! •■p.'orm;-ilor> i&Dle -x PQCf i 

firs.1 datcj groi-ip search ir-forrfiaijon . v'C'3-J scaic,'"' i-^'cimaJsc'-i 

(!; Ertibodifvijint ot i rite rmaS ion Rocord N4ed;ufn 

Fi;?! of a!i, 3 p'riy?itai struciure ar>a a !c;g:cal structurs as we!; as operation cf a DVD, as.- one •■jr-'ib-xjlir-'sn; o? 
ti";--? inrofrnauon • scord medturn to v«h;c.h tna p; rissnt invefilion s appiie::^. wiiS bs expSained with refsfsncs to FiGS 1 to 4. 

At ::fst. a record Torrriat of vHjeo iii!of?r:3iion afx! siuciio ir-iJorrrujiiG:"! or; a fecofd track oi '.be DVD (ie y physical 
record form-ai) is expiaioed &y use of FiG. 1. 

As si-!0.vn in f-:G t a DVD 1 as ihe prssieru ernbovii-rsent Is provicSed with a icad In afca Li at its moat Inner 
circijmfefer -fa! po-tton and a ;i?ad ocjt atc-a LO at i;s rnosi ouie- ciscurr-iarenliaS pcrt^ori, ijotwosn vihKh vfdso infonrsJiSion 
and ciudio inloriTiatton are recorosd aiong the record tiScK such ij-iat il-ioy are dividend ini.o a piijrahiy oS vTSs 3. sacti 
of Ahicfi h-ts a unique iO (idsniiticaSiOi-i} nLi-nbes (i a VTS?' So vTS#r!) Hs;rs the VTS {Vsdso Tilie Set) 3 is a set 
■ oundie) c-t titiss (sarh of wh;ch is one picducficn o; one work which ar; author or p^■o^:i.iO'^^ i'^tends to a'ier to tne 
audience) .-vi'ilch are rsiatad to each othf-r (c? g., whscti at-ribuEe, &iic.': jss the nismoer, ths spscificatior;, the corr&- 
sponcing ia iojagss sic. ot audio ano video s-feaEns.: ;s tht same- to eac^l orhors Morfe CGncreiely, a plurality of movies 
■vvhici" ars rntetGd to tne same rnovie to each otiiftr but which iani^uacies ot s«?rif3 (iinas) are differerif trcrr! eacft other 
may S'-s f ec-; rded as d-ffsrsnt tttie:? r8apec!;vE5ly, o; e-veo sn casij of ths same movies, tne iheater version and ths speoral 
vefsion ma',- bs fsoordod as di^rsreni titles rsspecftveiy. Ahead ot the areA v^hers tne VT'Ss 3 ara is-oofded. a video 
sTiarsagef 2 i 5 recorc'«;d as shown in FiG, 1 As ths infcrTisticn recorded in tha v;deo -Tianagor 2. for axarr-pis, iniomiation 
•o-latod to -fie v^'hoie video and audio information recorded on the DV[;;> t, suoh as a irsarsij foi accossing sjach litis, 
Inforsjiafion for prevfentinq an ■iiegai copy, an access table fof dirsotiy accessing such fitle and so on. i? !5:coraGd. 

Theisg '.-logo, audio ar;d corstfoi information& are recosded on a spi-al or coaj<iai ;«:COid Sf.aoi-i la of the DVD 1 a-s 
shown in FIQ. 1A. 

One \1 S 3 is recorded such that 'X divided into a piiir^iiiy of VOBs 10 eaci-; of vf»h;cti has an ID nurnbef (V03 
iD#1 . VOS !D#2, .). and control data n d:f,posod ahead of the V-DBa 10 Here, adata portion constructed by a plurality 
ot VC3& 10 is defined as a VOS Si?t ■VOBS] as shown in riG. t TfiiS VOB sat ;s defined to dir.UingLish tng VOB 1G, 
which cc;nst .-uc-s ctie portion of the VTS 3 as the substantial po'tion o' the video, and aL-dio ififo; ma-ion. '•o-y\ tho eonttol 
da-.-a 11 , w'n eh ccns;rtjcts anofher po'tlon of the VTS 3 

in the c >n!foi data 1 ' rec-orded at the head of tne VTS 3. imorrriation such as PGCi tProGnam Chain inforrr-atlon) 
which is vanoi-is infor.rriatlon related to a orogram chain as a ioglcai division obtained by ccm:5in!ng a p-uraiiSy o! ceiis 
(ttie "coll- Oi: -descftbeo later in detaii), recoided in each V08 tO. the substantial portion of tha v:df:--.-> and audio 
informanc-fi s- -ho video and audio srifoimati-Dn itself other than control infoirnatlon: beside-s ti-.e cor^trol infor-Tiation 
are mwKiad. 

F-;jr!her ona VOS -O is oonst-uded of a plurality o- ceiis 20, each of which f^as an ID nijinbei {cot; iDfJl , ceil 
iD*r2, .. ). idjfo. ono VOB 10 is const.-ucted such that it is cornpleteo liy the plurality of cells: 2C and -hat one coll 2-0 
does ooE strides over two V06s tO, 

Nsixiiy, i ;ne ce;! 20 is constructed of a pluraiity o' VOB units r VCX-jt.is) SO. e.ych ot wtitch h,as at > ID number fV'CBU*: 1 , 
VOBUff2, . Here, tho VOB unit 30 is an info; n"i5tto,n unit, each of which incii-sdes tiis Video inforrriation, ttts audio 
intoirna-i'On -ind sab picture InroiTnation (which Is defined as information of a sub pic-ijre such as a subtitle of a inovis 
etc. ). 

One VC'8 unit 30 is provided witi": a nav:-pac\ {a navigation piacK) 41 ior the control infoi-Tiation; a video pack 42 
for the video information: an audio pack 43 for fho audio informati-ori. and a isub picture pack 44 tor the- sub picture 
information t-iei-e, in the v;deo pac'^ 42 a packsji including the vidsc- data Is lec-Ofdao. in the auOio pack -iS, a paci^et 
mciucm-i^ thn a:.idio data is recorded Fu-thet, in the sut? picturs- pack 44. a pfiC!<et inciuding graphics such as a chai-acter 
ancJ a diac;-; lt- ;as ti-^e sub picture, is iscordcd in liie video packs 42. which d.a-a amo-jn; is reLaiiveiy largo as shown 
:n ("-"iG 1 , or^e or a piuraii-y ot GOPs ate i-ecOi-dsa within ons VOB unit iO "i'f^e audio pack A3 and the sab pic-ufo pac!< 
44 are disp; sed intermittently ijet ween the video paci<s 42 It is ptescrlbed by a standard specification c;f ttio DVD -ha- 
Siiere are S i<tnd5 o^ audio recordable on -he DVD 1 -AtiliiB 32 ki.nds of suts pictur-5 reeordabte on tne DVD 1 Furtfier, 
the-iti liiway ; sixtsts the nsivi-pack 41 :n ons VOBU 3C, On ihe othier iia-id. there may not axis; e.ach of -he video pack 
42, tfie aud o pa-ck ^3 and ihe sub p cture pack 44 -.n ons V03L- 30, or even ii^ ca;;e tj-.at these packs exist m one 
VOBU 30, the nurnoer of the packs and the OfOer o- the packs are fisely dstsnTtined 

i-inaily, the OLWi-pack 41 is provided with: a DSi (Data Search information ) packet 51 including search information 
to search a .-'idoo •inage oi' an audio isourid desiied to be displayed or sound-outpijtted (concreta.y, a-earcts mfGrrn.ation 
s.b'ch; as an .'.cioress, ■J'^'here the video or audio to be displayed or sound -ou-patte<:i is rocordrxi, on the tlVD ! 1: and a 
PGi rpreser iatlor; Coiitr-oi Irrfcrrrialion) packet 50 Including inronnatton rs-iated lo a display control at a time oi displaying 
the video >-r age or outputting -he audio sound, which is searched on tne oasiS of ihe information of the OSi packet S1 
■■"unher, ail -iceo daia indudet: in one VOBU consist oi a! least one GQf-'' {Oi'oup Of Pictijres). In -he PC i packet 
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50, High !ij;h: inJoirT-iaiion, wtiich defines a dis&Say or oporaticn a; ss iirrie when one seiedion hsrp. is srjjeoisd oij; o; 

&9i5-.ciiO!-i jt ^rF■!s by ins aij-::;!encs. is mchjdod By ihs Y igh light ;riki;.'siaJiD.-i, for irxarnpte, Ehe cha:-;8s ot the pic'ict- pianj; 

di.5f;i8v as A'lji; as ihe a'ispiay position to be ;;hdngod wlJ!! iGspecl So the stsiscifon ilem eniiecifid Cfi <i spac-rA pickise 

plar-e of scibn i;err.s { i.e a so-caiitd ■■n'jpu pi>;;tt;rii pisne) for tne aLid:s:-!ce to ssiect, aiicl iho coTimand j;orre spend: no 
•5 to the s&ls-.icd iSsrn (i.s a cor^wrinc: to be pattorrr-ifid in ccrrespcncencs vviih She ssisct-^d itern) ;jf(? ;>ei. 

The vic-ao infonristion !o ca:-ia;!-iJct ar.d diipiay -a : lams, a selection button and ths iiks, whsoh Is roq^ilraa lo construct 

ar,d .:5;f,p!gi' -he •r-isn.j p;ct-jr% plans.-, is-, 'ocordsd in the sufc pictuis pack 44 as She ;-M..b pictuf's inforiTiaSiors 

Ffjrirse-, ths -abovs dssscfibea GO^' :z 3 fninjmijrn picture v.r,il which c-an be iiidepftnasjr;:iv reprociiiCssd «nd which 

is dc'terntirs-d by a suandard ba:;«.d on '.hij M-ECn i.tevji-rg Plctti;^ E>:p(5;--s Grouo; ?; !T;.-Mt-iod Ti^e MPEG 2 i-nethod 
?o £; picture c^!T!ptes.3:cir! ■■nethoci ;idop-.ed at a ti-rie of uic.ordtn-^ the S'ideo inJon-naticn c^i-o the DVD i ;n th«: prosj;r!t 

eiTibodtmsrit. 

Hsfe. ■n<i oifi.iine ot ihe ?v''PEG 2 rn-Dihcd :s e>:pi3ir;^d .Narrioiy. in csneraL irarns prCiUfos tcrward arsd f^ackward 
of ens tran^a plctu-e :n ccn-jniJOiJ.? frarni; ptcti-ii-es yrg onen ^"sombisd io edch o;ns:! .sfid havs; rn^-upii fsidttonships 
The WP£G 2 fiist;v;>d ts. a rnethol which m proposed by paying an atS-sntion to Shi;; i'acS, and whj;::!-; g!--nerc5te5 one 

fS fraiTiS p:Cii.rs exis'in'^ be-waen a plur.ailty of frame picsures on ths bails or tha pii.ifaS!Sy o; frame piC-Lirss tremSiSrred 
white they j;;> tttrisiy sijoarai-^d i;;y a tew or sov-iisl irames Srorr; each othc;, by ma-Ani oS an iniEiipoS&finp oaicuiaSion 
bas-sd on ov ng v5;cioi& ate c-f th^ onginal picfufs. in this case, it ;h:s one fr.afi-ie piCti-iie to be recorded, it ;s snou^h 
to jus- fec.-ifd the ii'if-XiriaSion S::5 -j- a d!ife;eniiai 'vscto; -snd a mcvng veclof thoieoi ><v!-h rasped to tha pisji'riiity oi 
frarr!i3 pic.ti.fcs, so as \o repiOdu:;;s tfiiS. orio iras-fi'j aictuie S;y estirnatiny It froa-! the plur^i-l:y of fi-atr-a p-duies v.-ilh 

so tef-jf ir:g -o these vectors, ai a tiine o; ; eprodi-iction By th;&, It-a cMrip; ss-ston iscord:ng saabled rasps-ct to ins; 
picture. 

F-jrthe , the ichsir;:? c-t ;ne apove s'xpiSinsd GQP is eKiiiained w-if-. rsfsrsnc? so FiG. 2. 2 shows aa exa.inpl." 
oi a piLiralit / of Uanie pictuios cor^sfit Jti- ici one GOi-~ In FiG 2. ;-s chss 'Ahe;a oris GOP 62 consists of 1 2 Uarm p:c:tijfas 
if iiiu-sii^ied {in the MPEG 2 r^iQthrx;, the numDer of tSvj 'i i.Hirio pi!.:- Liiss irciuded in ons GOP S2 is not fixed), for «:X.-=impie. 

ss Arrxinci thcas frari-ie pic:ijres, a trams piciuie indicated by a rfiis-ence sign "i- is caiied at; a^i ] dic\u;b i;!;-iSi&-codssd 
picseip) wi- ich fs rfctmed as a fra-r.o pictui-e 3i:;io to be repiodacsd as a ooi'npis-ie : ramo piotLire by usoot it«,- own piotijis 
infoiTT'.at-on A f-af^e picture indicated by a iefesence sicjr-! °P' is oaiied as a P piCtijre < Predict wo <"oded piciuieL v.tilc>> 
IS. de'med !:5 a (rams pk;t:jfs pradicSed or $ieni?f.aS-:Ki by deaxiing a differsncs from ^ ptedictive piciun- CGrnpiTifisaied 
aixi i-^pfod .!03d on the basis of ths ali-sady decocted picture or other picture A fi-anie piC- urs fr!dtt;aSeo by a f-5:er-.jr;c4 

SC' Sign 'B' i:5 c aiied as a B picture (Staiiectionaiiy Prediclive-coded plcU:rc:;, which ;& defliied as a fnanit- pic-i.te predicted 
or i-epicsu'. od dy use of nos onSy i;-iO alisaciy docod^sd i picii.if9 or P piciurc but also the I picturo or P p etu-e whicti is 
recorded o-: She opt:cai disk tii-neiy r> the fanjie ;i;:iai(ve to the pshii-isnt B picture in PfG. 2, t-o rei-ationstiip in the 
ps ediction 1, e She rsiatlcnship in the cc-ri-:pen nation; oetw-jfin sne reepect-ve picturi's aio i,'--d!cased by JSirows. 

Ti-ie tVPEG Z me^'iQQ 'j^qq in ihe DVD "i ot ihe premsnt Oinfaodiment ernpioyt a variable rati;: rriethcsd. in which th-s 

3S daia amoLiSit included m each GOP Is not oon&iant NiHn^gjy in case thai sne .respective picturj.-s ir;C:udgd in one GOP 
52 corresp.x-id to a moving picture, whic-i ir-oving speed is rather fast and thaS the rrrjU:a\ roiationship between the 
r8specErv.'e jictufss is fsiativeiy srnali, the- ctaSa amoijnt conshtuting the isspective plduies is increasec, soifiat "le 
data amour.t included in ofie GOP 52 i;3 ai5'.-> increased On the os,^'.sr hand m case that the fesDei^tiv!? pictures iiicii.;ced 
in one GOi^- 52 correspond to a iTiovirtg pictuie which moving; spdod i& rathei stow aiid shat the rriutuai leiationship 

40 cetween th 3 issosctlvs pic-t:jfes is t etativsiy j Hige, the data an-iotint constitijtlnp the :er>peotlve pii::ii.!;ee is cecrsased, 
sc. t!-;3t the data amount inc-iijded m ono GQP 52 Is also dscreaecc 

inti-ieaoove e,<piainsd record tc r,at havmq a hierarr.hicai stiucti;'easshcv/ri -n FiG, 1 eac}-i division ear? be freely 
set accordii ig to the ai-itS-iCf's insention so as to pairto-rn fec;ording on s-^e basis oJ snsse set divisioris. By P'Sriorrnng 
■he feprrx;i.cii-.-!n on the pasis of a later desciibed fo;iie:ii stfuclure tor each of these divisions, tiie variegated rep-o- 

^ ducttoii can ds psrfcsrmsd. 

Niextly. a i-ogicai ?o;rr,at (iogicai stiuctijro) oo-isi-rected by icon-ibtt-; ng liis inioriTsation recoi-ded by thci pfiysieai divi- 
si'Ons s.hcw: in PiG. 1 is explained with reterence to FIG. 3 Ti-ie information is not actLjaliy reorirded on tie HMD i in 
the ioglcvii iiSiuctui-e c< FiG 3. insfsad infoiinaiion ieo .access tnfer-riatton or time intoi'mationi to leDfcduce each 
data showr- ii; PiG 1 by cornbining therri {especially iXic^bining the ceiis 20) m the iogicai siiuicture ehown In i^-G % 

so is recoi-cied on the DvD 1, especially m the cc;ntic l data 11 

To make the explanation ciear the foiiovvlng explanation is made Uom the iowef hlofafci".ical layer m PIG 3 One 
progi-a.-n i.?0 is icjgicaiiy constr i.cted on the basis of the auihor's nitenticn py seiscting an6 ccrnbinmo a pioraSity oi ceiis 
20 Lurnoiig tne piiysicai strc-ctures sxolair-od by ese cji FiG ■ The program 60 fs also a iTiinimijrri log-cai i.:nit which 
dtVi&icn can be iderniiisd by a syssem controller of a repioducmg apparaSus do&cri3ed later and whtch can S)e acce.ssed 

65 hy ijss Cif a coinmand i3y tns sysSs-rn coi-iSicllef. It is iilso possible for the author to define a gatbe-ms ot one or n^ore 
progiarvis 6 j as a minimum ijriii, wntch can be treety seiectgd to be watched or iisteoed to by th.-; audience and which 
is referred to ais a PIT (Pari of Title). 

Since cne piogfani 60 is logicaiiy eoiisSructed i;y setecting a piijraiity of ceiis 20, p Is possible to ■;S8 ono i^aii 
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commc-niy fo- d plurality ot programs 60, rj&mssy to psrforrr) « so-csllsd "aituinaiivo ds^qs" of Jh^ csJii 20 ;n y,'n(cn ona 
ctsii 2'J is !-eo;odi.jcsd ;n s p'oraiity o? ciins'srij programs £0 

Hft.'--}. :?3 t'of ine n^jprbsr o; et-;c?i cell 20, ss a t.-ne o? -lasiiing tht; csii 50 on l\\e phystc«i format shov,?n !n f-'iQ l, 
>!"5 f!jfr:Dsf :5> treaisQ as the coii iD ni^mber t^which k indicaic-d by oeVi Wj « f?) FiG 1) On she oih^r hand, si a tinis c4 

* trssfinc the ceil 20 on the logical iOTmai shown in FIG 3. We nuffibsf is treated as ths csji; riU.Tiber sn the ord-?f of 
description sn xm PGCi dsscrtbesd saisf. 

Nf?xt, ir-,' cornbimr.g a pluraitiy cl cro'^fSfrisi 60, ons PQC {Prooian Chaini 61 is iogic.aiiy tiOEisEiuctsd on ths basis 
of Uie ajihs::r's ir-ieniion The c'0'e;nsfit!or5<5d PGCi {ProGrarr; Civan inforfnaiion) i& Jehnad by a ur,;.^ of ins PGC S1. 
I'he PGCi i :clyt;(56 infof-riation indicaiinc \ha -epfodix-Jico orde; for «.-3ch prcgia-rs 60 at a tirri-j ot rf:pf'rxjtj;;:ng gai;r. 

JO prcgram 6C ;sy Ji'iis repicductJcr. oraer a ijr.jqtjo program r;ur^-ib>3r (?i :f2. . ) is asf-igrjed to -JSiCh pfogrsrn 50' -ho 
rep.fo:3i!Ct!C 1 o.^dsr tor e^-id-: coil 2C iby thjs -GprfxiiiCiton ordesr, a unsqije ceii nLi'"r:be; is asssgnod !g Sisch c;;>!i 20,!. an 
address wh ch is a rsccid positiOii of >5Sch coii 20 or tht DVD "i ; ine rmrripfvr of the ceil 20 positioned as ths ngari of 
or;e progratn 50 k; bo fijs-iy -spfoduc-Ks; a reproduc-ior! rneshod for ehcb program 60 jil ;s possiLile tor ihs aufi-ior to 
stiisct ona 1 -jprodtjciion rrseihod out of is) a randorri igprodsjction (v>/hicii iS a fando.m rep;oduct;c»-i by use of ra.'-idorr;. 
;iurr;CS;s a .a ins- same program 60 may De rep.^oduced by a pi^jraiity of titnos). (ii) s shiitfic- rijprodtii^tso'^ !'>vh:ch la a 
random icp'-rxiuciion by us8 ot randorn numbers sn the $an^9 niani^sr as tho :«ndori-! ;epr<,xiuci!0;i. out Of-a progri-m 
60 iS r^prgc jced jUs; ones but not iscroduced by a piiiraiiTy of thTissi {iii } a ioop r'spiod'jotiors ■ whic h s a roproductior! 
•o iopfOdL:Ci otie PGC 61 repsd'ediy.) and a conbinsitfon ot tht! ioop rsprcKairJiors With ne randorr- rspioduction 
or the shutii? ■ eproduction as a ■ eprodijciion '■nothc-d to bo -umpioved at t-. • siT-s g- rep; ocuioHon;: and vahous corrirris'ids 

25 ie g comrra.'-.ds ,iibis5 ic be specified by ti-e author tor esoh PGC 61 c- each cefS SO; Ihe racordirig position ot she 
PGC; on in-j DVD 1 f^gy bo in ihs co-!l!Oi data 11 as afofC'risntfOti-^d os in a cor-.-rcA cteta fnot iilusTiarod^ m tt;-? vidoo 
iTiarsager 2 ; tns per-msn; pCsOI is reiatsd to the monu tn ths vida-o rr^anrags; 2 srsts-r so FtG i j 

in one -GC 6"!, tf^e SLibstanLiai V'Oso and audio cat^ e-o are inciudsd as ,a •■x-rribinaifon o! ths prcofarns- 6G an 
ott-er words, t'-is combination of the csiis 20i oincr tnan tne aoovs msntiorisd PGC; 

ss Further in ens PGC 61, it !s pjssibfs lo pertofn! She .tsiternatfve ■.n.aga of xi-e cc'A 20 as o>p}a!ned beform m ihis 

exp-anatici-i tor ij-.o pfog!?«Ti 60 {i a s Lies'! a usacj :i Vrmi ihs s.ame ceil SO cornmoniy i.!s»d by a piurEiiity of diSoron- 
PGC 31 ), Ai i.-is> maff^od ot roprodLici.'^g the ceii 20 to ba i-.'sed. the a-jii-iof can seleci s rnsihoc of n^pfodijcing the csiis 
20 in ar-. Ofdar jsgardiess of ti-:e recordL'-g ords;; on ih«' DVD t i. o ihs rrieinod ot risproducing :he ceils Oiscontiouou'siy 
airanced, for sKanipi.;-. ifie rrteihoo of r^iprodacfrig th>j ceil 20 pnor ■A'hich is rocorde>d posterior or- \rse recofd track') 

3e oTher ;i-!an a I'-iethcd of ; eproduoing tf 'C c;ai! l-O in -he recotding o.'der ct-i the !e-.:ord traci'^ on tno DVD 1 as it ;s (i, e. 
mciiiod of irjproduc.ing tho OGlis caiiiinoouiiy airanged). 

Then cne tiiie 5f; is logically consiructod o; on«; o? a plurality of PQr;? 6t iPGC #1 . PG0#2, ) as, shown -.r. FiG 
2 The title i :i :a. tor exairipie. .a unh coifGsponding lc5 one: inovifi, and is completed informa; lon wmch ".he i^utnci would 
Sike to oitoi' 10 ti':f»3 audisnco oi tnss DVD ■ . 

i« i^inaiiy, one VIS 63 is bgic^iily constrijcsea oi ono or a plur;;li!y of l;tlc& 62 ("itfe (*1 titis ^2, ;> as siiown in FiG 

2, i 'r-.c t:tfc i 2 incijdsd in tho Vf S 63 -las tfi^ ats; ,bLiies cor^^mon lo each 'Mhiyr Fc ■ exhmpio, the rnovi^s oased on O'-.o 
mov;2 i^iil ir ditfof-;;--! iancji-iigss correspond to t^^e •e.-spisctive ittiss 62 The inforrti'iiiion iriciuded in one VTS 63 shov^'n 
in FiG. 3 ccr-jisponds to mioimsiiion iociiided In orse VTS S i.fiovvn in FiG 1 Namely a;; ir-rforn'atton li-iCudsd in the 
iOGicai >/TS 55 shown in F!CI 3 is= iecoided as C:ie VfS 3 in ti-iij DVD 1 sfiown in F!G. • 

40 As tf^e iiitnoi spscit'iss the !nforr-{,fiiion divided ir- -he physical st-ui-uie on the DVD 1 on the basis oi .^ho above 

described iogicai for-riat, the vjdso irrage fs.c the r^-iovie tir-ag'Si for the audienoa to Vvaicn 1^ to be foirricd 

in tiie explanations tO: tha pliysicai strijctutc- shown in FIG. 1, -of tne aasy ■;r;deiss,-5nci!ng -of tns content it has 
been expiai TSd such ii";ai a pi!.;!f:jfy of Cssiis 2C are recorded in the ords! of ins ID numt^ers. hcvvsv^r in -ha DVD f o' 
Vr-i prassn- sn-ibodnnijrii, ..-jfis cell 20 rray b^^ divided into a piuraiity ot interleaved units UJ to bs acicaiiy fecofded on 
tnsi i:}VD 1 . as showri in FiG. A. 

^^aracly as showi tn FIG 4, i! is assurned ihs:i the author cor;sifuct3 one PGC St A of the ce|is £0 havir;;^ tne iD 
nuiTibers 1 , 2 and 4. and oons:Tiucts f:no!her FGG 51 3 ot -he ceiis 20 having rhe ID mjmbors 1 3 and 4 la this ct;se, 
at a time ot rspioducing -he infoimation irorn iiie DVD 1 on the basis of ti^e PGC 6-i A, only the ceils naving the ID 
■itinibs-i's "1 anci 4 are r,?:p;odLice<-:, while, at a ttn'ie of reproducing She inforiDaticn ircrfi Xh-^ DVD ' c;n ft's basis ot Sne 

so PGC 3 l B cniy The calls f:0 having the iD numbeis i . 3 end ^ are reproduced in !ho case oi the FGG 51 .A U-.; E^xarripie, 
it the cells 2 J are reccfdcd spacea -'roir: ei^ich other for o.;icn iD n-jrnher. a ceriam ;i:T»e pon-od to junip tho ;-ptf:;ai pickijp 
iron-! ms record position of the ceil 20 ha^'ing tne ID ncrnber 2 on the DVD t to tne record posiiioo of the ceii 20 havinc- 
tne iD nun-.r-oi 4 on the DVD 1 is rgqijii-ed 'n the ropi-oduction. This resijits irr thai the con linn our, reproduction (i-s.'-e- 
ifisflef, rt 1:3 efer'ed to a& a "saainioss r e prod ijcs ion "i o? the cell 20- hav-ng tt.e iD nj.nitjer 2 arxi he celt 20 having fh;j 

ss i D number i rray not be pos&ibis depending on a capacity of a tracS^ buik-:-r of she ropiGdiicmg appvJratus desci ifced later 
Tfierefc-e. in the case stiown in FiG the celi 20 having the iD narnbei 2 and the cell |-sa>/ing 'he iD nurr;!;er 5 
are divieed r-4o interleaved units lU ano are rs.jo-ded by the interioaved umts iU, each having a len-oth. which ooss 
r-ot oestfoy f-.e contii-.uity of an oijtput signal of tne track bu«er even r an inpiii siignai to tne track iJ'Uffer :s terripoiarily 
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stopp<5d i 1 cor.'s^pcnds'^ce wjti-. ar input and 0!,;*pLjt pfocsising £pei5a:; dt -he oam; [• s tne ;riisriOc5\ unin 
!U eacn hoVino a -sngXir- whioi- aiioivy the Siacn Dute- So oontinuousiy OvSciji Shf. otiipiji Signal ever, it iro ;npjt sionai 
to ihp 'uac-i ir-uHs! :sco3&f-'~J whiks t'^v- optics: pick-jp j'jmps tor *!■■„-! if,it'V3i of onj (nier^sav&t! jr.:? -0'' ^or i5;<ari-ipio, i,-; 
casi? o! rajrod:jct;on based o;'. the PGC 61 A oniy th'5 ■■-.Uir-it-.-jea nn-is iU const ii,; ;ii'ics ths ceii 20 corrospcndir.Q to 
5 ine iD nunbor 2 are conttnuojsiy dsiecisd to bs !-'3i;ed!,;o6c: in tho paa-ic mannor m ^;a&'^ of rep-odiiciion based on 
['f:9 FGC 6 : B. oniy f-^g ints" teavsd units i-J constrsiCTing the our- 20 cc-- r-sspo'iding to \i^e D nutnbfsr ? cjr^ ccnt;iiijOJSlv 
detec'sd i 5 De i&pr.jd-jcoci Ths itjngih oi t'-e Inte; leaved L-nit Ri may bo dstefrnintjO with considering thf? ca&atli -y of 
3 driving ^ecnyrsisn^i pucn f3s a Sv.'dS: r-xnoi to peEtcnn tne trscK juTip. in addition tc. thts T-er^cry Mp-icsty of ihe 
iauffsf. 

10 in til ? n c-nrier i:-y divxiing one coii 20 ntc 3 pluraiiiy cf 'ntarioaved units and (SGOiding then-; accoi-ping ro ti-.o 

c-:ijtnc;'& :n;anii jn. ire s:g-ial ouiputtod Srom i^e iracK buffer can be cominijcija even at a ti-TiO cf [ep'odacing !htj PtjC 
61 indud.r 3 the c- si is. 2C nav-^g the dsSiContiriUous iD numbers, so that ii iS possiijlerc; the audsenct- lowatcn contifiiiotj 5 
fKprodactiijri video image. 

Each tit;.<r!82ived i.)nit iU is cCiTipisled :n one VOB 10, and :toes no! s.i'ide ovsr Vfjo -jdiscent V03s. 10 icr ii-.,; 
?s retciiionthia ij;?Sw8£=-n ir-o intsi-isyved unx[ iU dnd tno VCB ^Oit 30 one o; a piuiaiiiy of VOB uniis 30 af« incfuded -.n 
ana ir-is-i^avtsc; unst IU One VOS iJ-i;; 30 ,3 ccnipis'sd in ons iniedeaved unit kS, Bn\i is r^ot -iiVfiS'i into a fiuraiiiy o! 
inie^ieavGt i un.its: sU or ooas sti idbjs ever a p'^iraJty o? interifistv'ej !jn:;s IU 

.A:Tion 3 various corsiici ir-oinutiona i-icsv-na ti^;-3 physic;^!! anci iogcai 5tructii;-e exoiain-sd d&uve, expi.niirStioi-! wjjj Lie 
;r^.ade in '-or:^ dgia;- ori addr-sss intorma-iOin whtch i& cor.sirui.;teo i-i eacJ-i PQCi and sidinaiei; ciata addjssj. ■.-•f c-acti 
time Linft d iorsiinbsiiow, -eie; rec to as "urns unit addrsss ii-ifoi-nation"); cei! inforf-^atsai tatis constructod tn asici-i PGCi' 
ana V03;. 5 sja-ch ir-tC'n-iiaiicMi consti'ucted in ti-c OS! packijt of iiac'n navi-paoK 

i"i!St aii the v-me utiit aaaress information Vv'i!i be descr'bsd wtii rstsieiic-? to TiGS i and 5 

Tirne ! 'iii add-'QSS intorn-iatson 2')0 shown -n riG 5 is. v,'rino;i if) {-ach PQCi ;Pro5!EjjT; Chain into- ma- ton} -.vtiich iri 
incinded sr ihe conSrci d-^'a 1^ racorded at the i-isac; of VIS 3 as 5-ncivn in Fig 1 
ss !n f -G 5, the tirnt' unit adaress inforfnation 200 is cor;-ipo5.-,5d 01 iii-no Lfn:- address ii-ifo,-rnation i , *2 , sn, 

of s:ve:v' p-c-cornpfOSiSion -ime unit Je c , evci'v "!0 seconds.) in eaci" ccii "he Lin'ie unit aadresj: .n;o;majion ?n 
indicates tie isaoing or i'lead addr-;&s of ■i'sfj VOSiJ which ir-;c;i,ides lbs dais-;coordod position cor'espcndii'ic to the 
lirno addrs; sf- !?n t e tiie ado;«:i>-j of the n;;!vi pack which iS iocated a- ths i ioad o' ths VOStJ. in li i S ccntoiit, "nine un V 
is a ijn T of tii-!ie befciES the compreiSf-ion. Accordinoly, by rfifernng 1.0 the Irr-.e unit address imoti-nalicn :?00. any VOBU 
30 iocats<i near -i-ie tarpet VOB'J, wn.icf-. hai5 ine aatc -record&d position cci-f ©spending -o She destgn-ated t„';-ie tor tht ::rr:e 
soatch can te dcntificd with the: dog-ce ol accuracy of the iirri-j unit (0. g i-.^oul 10 seconds; Tii.s :i. a scoaiisd 
rough seai'Ch. 

In F;g 5 <>ach -irne unit adaiesis irioiraati.xi ^n con$!i,5ts ot 32 bit data irj the erni^odlmsnt, the fi st bit r-gading bit) 
ot line ijni' ado'sss ir;toiTn,aii.X! 40 (ri - 1 , . ?\i) lep'gsenis discontinuity 'tag 20 ■ and the si-ibsequeni 3: bits rep-c-soni 
35 adcress dtiEa 202. 

The aciofoss data 202 is binary d.i:-d::or-3:stingo' 31 bit;, of biisbOtoDSs'). whicn n dtcates the head ci iieadaddisss. 
{ i £■ the addic-es cf the navi-pacK} oi the VOBU inciijd-ng th.o data-iscoKSsd location cor .asponding to ths un.i tfn-,£i i*n. 

Ths discontinuity tiag 23; -.t Ofio-bit oata (bit t31 1. Vvhicn indwaies, by us.ss of the va^ue "O'' or "l " vshetbs'' or not 
;h;3 VOBiJ -.avuio the head ^iddisss indicated by tne tune uiiil riddi&ss ffn assd ;he next VOB^J itavingths nead .ndci-ess 
4Q indicated t y ths next tifTis unit addisss #n 1 1 are mctuaed in the r>amo c-iii, Nanisiy, ths fiag is ss: up ;>.v;ih bit value 

it there i3 discontinjity of the ceii bs-iween the .ruirerjt ;i!r;-- unit address an::; tho next ttn-is unit addi.;s3 Jhs tias 
\r> prsjpareti by fhe author woiie recordm-^ ri-!« DVD 

Thersiors, when repro<-Jix::.ng th--? d?:-a Kosn the inforrriaticn recoro mediijr?i sy tns information rep-cdu-im..^ appa- 
fatijs ot ti-ir pieswit invsnt-.x-,, tt~e tiniO s=;;aicti can De conducted with using difrcent t^inos oi aigonthrns de pending or) 
-5 tno cases where She disconttrijity fiao is sst up arid Ahere the disco-it-nuity tiag r;ot j:ei up. by -efs-nrg to this 
di-jconiinu -y Mag Ti- s aigor inrn u 5c;d m t'io cass ot ;hc 0>^'^ steste of ti-ic diGoontinu-.y fiag is roiativeiy sin-:pie because 
it is suffiCit at !•> cori-duct a s-i-arch wiih-n tne same csij i-urlheirrtcie, sin.;e tne cei! has a raiativeiy long tirnsj p-Ki.-xi or 
span in ge is-ial (normally ssveiyi tsn .T.inu;.?; , for exarnir^iiJi, the «■ scon tin :.:ity t ag ss laieiy set ijp To this end using 
dl;fs"s-nt al jonttirns d.spend ng on the cases is von/ sfficien' foi the tin'ie sea-ci^ 

-t the ; uthoi wants to pionibit a car-ain d-^ita Ijorr: beir.p ieprodi-coo during ihe time seaich [tor exarnole, with .hn 
sduciitionai piogfan-i when an "sans'/ver'" :s piotiibiicd from boinc; fjproducsd unioss ths 'Gijsstion" is lead; the bi* 
v ilues of t -.C: time unit adaress infcu-'iation .te cotresporidtng to ihe pr.^h.ibitod portion are ait renaered "Q" (i e , all of 
the bits bO to t30 oi ths> address data 202 are ma-de "0" m t-iG S; Ttsen, the no-!.: ti-mi unS address 11 i{.0!rnation #n -t 
starts; a.;5ain trorn tne i;fnfc unit co-nesponding the pan at whicn ihe (.iprociactior-. otohibnion is jeloased .Ac-corciirigty 
wnen rspr.jducsn.g ihe data by li-.-s mi-onration fsproouctoo apparaius twhich '^lii be dsscnbed later) it the poriton 
corrtssp'Onoirrg to the time designated for tns time search is p-ohibttsd f- CiT; Demg rsproduced by roi exanipie, the (.imt 
of ceii ths .r.-!0ossibiiity ot soasch tor -nat portion ■.;>:n be dispaysd on ths diSpiay by refer- sn.g to thf? time unit ad-drefs 
infc.-.matfor 200 thereby p-eventinc the audience fi'om actuaSly exsjcunng the search ope-at;or' fsiioing the -optical 
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piCKUp to Ihs L^rgal o? ihe ss&rch) ?Of ihe prohibHed pcason 

Nexi^y. "-Hts cssi information table is sxpiasried w:th reierence to FIGS, 1 and 6 

The PG C: contained in ine control d-:!?-. l s {ecotdad the nsad of VTS 3 snovvn in FIG 1 s tonslriictii'O io inclucis 
the o&\ tp.-.o-ira\ion teblo 300 shown In FiG £ !or Scsch of the plurality of ceils inciucied in the corsejipo'-idsng P'jC 

s In FiG S. the cs's ir-i-ofmaUon table 30G contai^-is C „CAT {Csi! C.ATrjciory) dats 30: of 4 bytes indicating tne cat!?gof\' 

of eacn coii C,.P8TN': ;Ceii PiayBaci'; Tifvio) daia 302 of 4 byts-s indicating tns iirns isqt-trsa to! raprxiucing the cell 
C„K-yOBU„5A 'Celt Fusi V03LJ Star- Address,^ ria-3 303 of 4 bytss indicating iho start oi hs&d address of the iir&t 
VOBiJ of !!•■ il M'li. ?:nd C„LVOai.LS?A {Cel! Last VOBIJ Star; Addrssp; data 304 G^ 4 byUis indicating the start or iiead 
addsess of i -i-.? last VOBU of tha* ctjii Tjiis f-ibvvs the information rsproduc-ng apparatus {w^iciT vviii i^^ doscribf-d iaSsr} 

•10 \Q identity tf e ccsll wni;:;-: cixiiains trs; VOSfJ inciuding ti^3 data -r&oofcisjci po^;i!on corres&ondinG to the designated t:n-^e 
■Oi ttis.' -fiT-s i;-5«rc:h by refefiinq !o the ceii ;n'ofrriatior- lasts 300 sr-d tiis afcrsmentionec Vmn un.i address iiiiorsTiatiori 
200. 

A!thcij$ n nri ijxajT-pio of iho inforrriafson tabis shown in FiG 6 iricfiides tne start .addrfissi'js .of botn ths tirsi 
ar;d tast VCBUs for each ceW h rn.^.y contain ;he s:za of tho cfcii (the nsiCiber ot bytes;, in place of the start address of 
IS the last vO.-JU <fi LVOBlj.JiA data 004:1. This also h-:.;s the sarrie effect to easily idsntify tns hs&d acdress of itie last 
VOBU Of ths cslf. 

r\iext, trs VOBLi ssi^FCh in-ormation Is axpfeiiaed wiih 'efeisincij to FiGS 1 , 7 and 8 

Ths OS; zacksi 6 1 ;n ii'-a navi pack 41 iias V'OBiJ isaich infotnr;8t(on 403 iridicatina the htiad ftddresses of several 
to sevsral bvindreas VOBtJs whiCh ara located adjacent to or apa-l troiT^ -he VCBU 30 tiaving the pa-tinent s-iavs-pstjtv 
41 at t!"ss h&ad thereof, as shown in FiG. 

In f^iG 7 ihe VOSU search information 400 iists tno hoad addr-jsses of the VOBUs 30 wi-iich .aio ;o be repi-i-xiijcao 
csriasn tirrse (e p. fO ^ mc s X n-; ( m -.-.^ 1.2,.,. 240 i) after thi) pr.^-?8r,: VOBLi 30 {forw^siti i, and the hi5f-:d addrasses 
of the V03 Js 30. which are to be ieDrodiJced ceri.air- ti-Tio units {«■ c . (0 S ser;! X rr; ( rn - 1 ? . 2^0),) before ihs 
prsssnt VC3iJ 30 fbsckvvard), within the ccii which cor-itasns the presef:; VCiBU 30. tn associrtition \-vith inc; "m" vaitjas 
and the foiv- ardor isackward. irsiheiiabieof f-iG. 7, 'mitrrie i.;nrts{rn:: 1.2. .,240;'- in tho ooiun-.n "COfxTEfviT" indic:3tes 
tne tir-ie pciod or span squ--v to n^; -tiTiss <:■; Ihs praceferrnined time iinst The syrnbof "FVVDA" in tho cofLimn "DATA 
;-^iA!\'5E° means tnai the data is l-ocated fo- ward^ while "BVVD.A" rnesrris v.aX \he cMs ]r> icjCSited brickwatci, ar-.d sacn oi 
tne iiLii^-ibar 5 {1, 2, 240; diitrctiy a'-.e; ihese syrnlic.is FWDA and BWDA iridic ata Jho 'rn" vaija Therefore, for ex- 
arnpie, "i=WD.A 60" iitiplies the head address of tne VGBU 30 which is to be :epr(.xiuced (1 [lini: rtrne] x 00) -.tme ijnii:; 

30 attsr {forwa a soto ths future ot i the present VOBU 30 ti. t-. , Itic- address r^o-fosporsding ia "hit AD A0i">RE33 V08U 
FORWARD BY 60 1 ! VIE JNiTS" in "CONTFNT- SiiTri ariy. "BWDA 20" Irripifos th;> hoad acfdrrsss of tne VOBU 30 whicn 
!& to be rep educed (i [ijni; tinie] x 20} Time c-ntts baioie (btsckward into the pas;; of) ihe present VOBU 30 ri a, the 
aodrijss corresponding to "HEAD AiODRESS OF VOBU BACKWARD B>' 20 Tif^/E UNITS") Earrh FWDA rv. dhta and 
oacn 3VVDA m data aie 4-byt8 data, and the s^lzc- of VOBU seiEirah inionr;ation 400 i.? 1 5t5 b/te-s in total 

ss As dcscrtbeo above iho VOBU search inforiTiatsc.i-; 400 is compifjtad -A-thfrr each ceii other words tha V03U 

searcb :ntcnT!ist!on 400 rs vaiid oniy witiim the range of orisJ cell whrch contains thtu tJSi packo'. having the perttncnt 
X'OBtJ scsr;h intofinatiCi-: 400 Acco'diaciiy. in trie DSi paokats sM tfie r;avi-packi5 inctudeci in the VOBUs iccatsd la; 
both ends Ct tna celi, the VrOBU search inforn'iation 400 tierxirrias lrxorT--piet-2 in hairway if tms is the case, "0" or 
ts arranged as tor ail of 'he bits in ijach por'iorj iviiich does containing any effectiva iriforiTtation Aiternaiively "0" is 

40 arranged as to; aii of She bits of forwaid data and ''i "' is arranged as fo.'ali of the bits of backward data, ihsrsby indicaung 
ths ncnsxistenco of the etfective date in that rxJi^ior; of thr.^ VOSU ssa-'ch infornriation 400 at a time of ropi-odtjction 

Tt-ie rea xr-n why the VOBU siea^cts infor-riation 400 is ccmpisted wittiin one caii is that fhe VOBU search info- rnaf "Xi 
cann;M .bso->fifXid beyrx;d the csn boundary if ths PCG hiss an Intsractive structure. ?>.'1ore particijiariy if ths PGC has 
Such a ceil ijrarxih strciourro as sfx:-wn in FiG 8, in xvhiCh the repiodtction piccssds from a caii {ecs. a ceii £>orre- 
spondinq to a ■quossfon") to either a .;eii i2 {ccftasponding to the "cor-cct answef] or a ceil ^#3 /corrGsponding to a 
"incorreci answer"!, and furtntr prccaods to a cei! jM (corresponding to, o g,, the next "question 'h, it is unKnown whjch 
VOBU shoi.ld be reached from the ceii #1 or r-jturntd trorr; the ceil H because the designation changes depenoint- 
on ihe reaci on ot the audience tdependmo on wi iether the answer r>i thrj aixiionce is "con-eci" or "incorrect") ?-'or this 
reason, the VOBU searcn .r-icrrniiHiiOfi 4{)0 canr-oi be defined tseyorxi the ceii bourioar^y 

so The dai j struc.tijrs of the DSl pacKei vvhtch inciudrMi tns- VOBU sessrcn i.nforrn.ation 40G ti&ving ihe above explained 

structure, is oxpiained with reforonco -.o i-'-IQ 9, 

in FiGt. 3, tne inforn-iaton stcisd in ths O-SI packet is navigation tntorrrration urrique to each VOBU 30 to conduct 
the search rnd tne seamless rep--odaction of ti-ie VGBU 30, which has- the perlment navi-paci: ■■51 at tne head tnerer;t. 
i^or exarr^pli:. .he navigation inl'oimation includes iOSi general iritoirriaiion oi 32 bytes as aenerai information tor prsr- 

ss foirninp the search tor ihs VOBU: seaiTiifjss reprccijction inforrna-ion of 146 by;es for perfcrn-;in:g the search m She 
soamiess reproduction, an^ie inforrna-.jon for the searniess of 36 bytes for seamieasiy perfoimmg tne angle reproduc- 
tion: tne VC3U sea-oh inforr'natiori ^^00 c^t 1 52 bytes as shown in Fig. 7 the intorrriaticn of 1 ^4 bytes for the synct'tronous 
rcproduciic!;, and i-esecv'ed area of 507 bytes for fy stsm e>:pa.r;;5ion The DSl gsneial information Includes ela&ssd 
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■irf)-s infomii-Jion indicating the fspfciiijciion siar. livr.e iha V03U co'-itaintng the pfrrstnerit 

3y i-,?ijr.-!n3 to '.ho VOBU searcn inforn-istion 400 in the DSi pack&x <;•' .^pri-; fmvi-p^cr'. during the time search 

const- :jo?S; i ri Hie J:&ov(5 merriored n-iai-ioei, the exfsA iocation of She 1r^:Cr?i VOBU can oe ideniiSiso by use ot Thf! 

iougniy se.srched VOSU, whicn has been roug^^iy se.hrchind on in-s S)?isis of 'he Eifno unsS Eidcress inioffnai^C'r! JOO. as 
s a sianda^c iccsf^on iong as ■■■be taioet VOB'O is kcahia vj-.th-r- ff-.^s sjarnj; cei! as ihs !o:jgi-:!y sshirohGd VOBU 

As dePcr:beo atovo in dsiyii, sccoid^-iO !o \h& ernixidirnent of Srjs pfes-jnt .nveniton, -hs tin-;S i.n:t addtsss inroi- 

myiion iOC ?tnd The coil inTC-rna.m tabls ;->00 -^ire fionstriicUid In eacn PGCi, and She V03U 5;o&;ch iniofmsiion 400 is 

c.ofi;;ifucSe ^ !-i each DSI pgcKct. Ti-.-'-rrofora. ciijnni^ iha lime seaicn by Ths: sopfod jcing f.ppar;*!t.:s aes.-C!ibC'ri i.-it&r, if in;; 

ceii :3 ^srs";v ^i^zyid to be cc-nSiOijoi,.- hv.vja^n ;ho rouyhfy sa&rched V08U dnd the sargst VC3U accord.r-.g to iho 
?c disccnt inu! v f^ap S:0 ! , mo sxaoJ iocation of She fergej VOBU can bsj ass-i-y icisntifsed by ljss of tr-o VOBU seasch (nfo; - 

mav-or, 40C . if il s judgsd ti".a; ihf!!-.'5 ;i, a corta^n pfob^iOiiity of -he di3oonS:ni;iiy of She ceil bstween the ro^^f-iy s.o-i:Chod 

VOBU ar:;: the iRsqet VOBU it iS oossibis to conduct ihs aciuai Sfiarcf; op^■'■f\•.Kx^ after pon'orming ;^d9in9 pfore-as 

tis -o svheT 56: o\ no! tra Ct:ii is- isr-Jiy dbocntinuoj^; Thcfi if ins jLidCimtsn; rssuL ndfcai'js lha; U-.e ce!l ;-5 CD,'it;n jc:u«. 

tnf; targes "/OBU can bs sasily !Cf?ii'if:!,=d s^niiaf fothe ^situ.iiion whc-f: no dssconisnuity fi«c} is sat On the otnyf hand, 
fa 5! pdgr t$^{ res^:: indicates Vtai the celi is OirioonNnuous, a'ts- !ho VOBU to oe rougnly ?eaiched i? n-sovea iooA'ard 

Of sackwaid, ihe- fino ssarch tof th«; Sa--g!5i VOBU is perforr^-iad 

Fuithf-Troife, by refeciin.^ to -he urv,e unil aadrsss informeii'.on 200 im in',0'nt.vi!^n r&producino apparat;..;; doscni:.-?c! 

uitst car. ic entt:/ Ihe s^::afO^ p-ohibiif.d pc)i-tion i:;y v.i: unit o- ceii tos e^afnpio in adv-ance of actuaiiy sciarohinji ;-;nrj 

■■epfoduc»i.3 the v:c;6g dcjia o; a:.idio data in ti'.e perts'iem f-QC so That tno access to Jhs psoiiibitoc csi: can ss immf • 
^'t' diateiy siofipecs. 

Tha.'jj; :s.incJ;'>n-3 and advaniages ot X-io 'Qcc-a p-iSdtti:-r. of the erribodtrn^-nt t nnre apparent tntough ths 
expi.ananc'n for !hi? ODeiavons o; th? feprooucinf^ aspat-asus of tn-s pressnt invsniKsn for reproducing the data fio-n tho 
DVD 

f;;no«: n=? [}VD has sucn a iargg ryismofy csipacity as to svoie coniidSr-aDly corr;pi;cated and iarq? fcniount of ;ri- 
ss ivfrnstion •■: n i^e ;5afr.e optic.ji dis.k vvhvh ;s requii cd wnsn. to- ays-.-r-ple. aata is d^spteyed 'n n^jitip-o wayt.- dci^endinq 
on n-a "nm wof"- snpiii by mo audience in rosponse lo ths; "queslion" diPDiayc-d cariter. -no above dc^jcnbod !-eco;d»ic3 
tofmst :;i «^p3C:3it-v' sfficicnt vvhsi applied to'.ne OVD 1. 

(If' ivrnb'Xi -n-jni of FfK-o^drng A.pparatus 

Mort in Gn-Dodwr-s'-.l of rsccrdhg apparat^js. to; rc-cofdinq tho above mc-iniifxisxi ccniroi inton-nation, vidc^o infor- 
r^^,3i!on anc: aijdfo niormation onto she CVD 1 vr.v. be explained vvjth raforsnoe '.c FiG 10 

At fiist, .jconst'ocfion and an opera-son tns tsrordingapp«i«tus.-i;;*i-;--? anraodtment is expiainod sviih ie^orence 
loFfG. 10. 

?hcvvn ;n piG 10 i'. -gnording apparatus Si 35 the pic-sent --iirnboci -Tien; is provided with a VFR iV.Geo Taps 
Rccoide-} "0. a rr;,5rTX-ry 71 a Signai p-occss unit 71 , a haid aisk .HO) dovioc: 7?: a" hard disk (i-lD} dC'V:co 74, a controiier 
75- 'i ii-iiJKspiex-jr 76, a rnoduiaior 7/ and a uiastenno (i<; vKe 76 
Nestiy an opora-ion ot the pref-'inT s^-Tibcdiment iS expiamed 

Rea.if-.. i;-i'o:ma}:on R, which is .5 -avv rn;ittii,ai suoh as aud;o ir!foriT:alion, video snformatjon stc;. io bo recorded or; 
ih& DVD \ is teri'ipo-jniy -eco-d&d m ihe VTR 70 Tl-!-,>n. the rs-;ord :nf-crn-:at:on R ternpordniy recoro :n tKij VTR 70 is 
oLiiputted l> mo signal process Ui-tit 72 by a r jqus.Si -^iyrn ifie s:gnal piocws unii 72 

T tie s f n.a! pjo^css unis 72 appiiSS an A 0 t Ana log to Digiiaf i convening p-Cjoess and a Signai nompi SSS irKj pr(x:8Ss 
ttjthe reco;'.: inforn-^aticn R outp;j-ied fr-r-.n- shs VTB .70 an-:! iiiTie-axis-mjltipisxes thp atidtc ;niGii-n;ition ana t!-i9 video 
intoTTi^jtior: to ouipux It as a con-spiest-od mijitipiexed sign-ai Si A'Jer -hat tne con-ipiessyd miji^iplexeo' £:i!5r;ai '^roiii- 
p.jthK; ib-ar ■'fioir; is -eniporariiy sicred into The bard dr^k dsvice 7Ci 

.Aion-^ ivili-; ttii5 Vn,^. rTio.n-\ory 71 classifies the n-^cord inforrnsi-ion F. -.rno a pfutalfty of partial record inior'-ratiOT Pr 
sn aoVance and t'-jrnpcraniy stores cont-snt informatiO"; rei--it-.5d to the pf-.riiai record infonT-ation Pr ■A't^ic;-- !s inDuttsd 
fceiorehaiic on rbe basts of a ci;c sneet 3T on "-.'htcb ths ccsiSroi infoinihiion ate , -defined by tns< auihor ara vvriStea 
Than ti-ie • •errjoty 71 outpu-s it «s a corii'jot ;nforFTia!;on .^vinai S; on ttis basifr of -1 laoutsf h-oni tt^c- siqnaf pi;>c8S.s 
unit 72. 

Then, ;ne siqnai procsss unit 7C oene-'a^cs and ouipuis POi i;:fc:(T-;ation sipnal Spct anci DSi (rrc'-rriat^on signal 
feasi, on ^b■^ basis ot fre -ime code Ti correspo'sdtng to -ho record infor-ria-icn H cijtpu-ted trcrti ifie VTR 70 -and ths 
cofiti info mation Signal Si ouipurtec f--G[r( the ro'irno;-./ 71 T.ngn ih^3 PC! intorniaiion signal Sp-^: and i^S ;nformat!on 
s.gnai Sasi tempo- s:!ily .storsd m the hard d;sk davice 74 

Tho abovs described proc-atises are pertorirrea with resoect -o the whois t-scord ir5to!n":..!-iC3n R 
Vi'hc-n Sne aoove dascrt-ed process-ss -sre itiiishaa as for ihe wnoi-s recora mformaton R, the ccntiotfer 75 ioads 
our iti, -:x;-n .pressed tTiuitipic-xed Signal Sr *rorntho hfi'd alS^^ device VS. re.-3ds out the PC-i infoima-ion {.i-jnai Spciand 
the OS! -nfc rmaiion s ijnai Sdsi f;orr! ;ns; hai d a-.sk c>e\ ice 7^;. g^m- s-es addit^ona; info- mat ion DA on -be D-aS!s of ihisse 
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feacs out s^gnaSs. and t8n-;porari;y stores ma acciiticnal ir^formation DA into ihs hard disk ctevlc;! 74 This, is because 
Jhjjrs; fnay L^e contro! inton-natior-,, which conions determined in cependsrsca upon a De;i5:-r;-t:on rssuW of She com- 
prsJSSisd rr -Jiiipiexed signs! Sr Hmorjg v«; iOL;s contro: jfjforma-tons On the othst hand, the cofitfoiifsr 75 psrSorrriS, 3 hrctn 
o-isragorr-::-!.;-;} tar sach o5 the opsfatlonu o; ih& sign;-.! process i^rn^ 72. the hard disk device ?S and -ha hard disk device 
5 74, and reads ou; the additlofir:!! snJormation OA, wnich corresponds to tne PCi ir:?offr;atior; slgv-^i Spci and the DSi 
mtcrr-^aiio 5 sionai Sdsi fravi tfis hard dssik rievico 74, s-.o -hat the controiisr 75 aan8rai«:s and outpsjis an additsona: 
fntofmaiic!: !• signal Sa cof's^pondiaa So Sha roac cut additional ir^.-of^saticn DA. and gen<5fa;es and ou-piits a,n informa- 
fion seiec1:on signsl Sec io t!;r-o-3!Cif;-rE)uUip;ex ihe cornprs-ssod mL^Sipiexed stonai S; arid the addtionai in'orrriatiors 
signai Sa. 

Aftar tnai, She comoresseci inuitipiexcd signai Sr ar-dths additional infofn^>ation sicr;ai Sa are ■imij-axis-njui-ipiexed 
by the mijitipiexs- 76 -o he outputted as a-i inforfriafi&-i adct-d coir pressed niultlpiGxe-d stgr^al Sap If tnero exists the 
&ab pic-UTC: InforfTiation 10 be rsooidsd, it is ir-iptJited, by othsjr jTiaar.s such as a hard disk dsvice no: iiSriairatao, to the 
Signal pios-sas Lmit 72. no thai i- is pr;x-.esssd In She sarrifs manner as the; VicJso and audio infcrmatlan thereat. 

Then, the n-icdLJ!.a!or 77 add? ar -jrior c-Ofrect;on codfj tECC), such as a Raod Sotorrson code, and apciies a mod- 
'!S uiation Si.'c h as an sight -o sixtse.n (8-1 Si modutation 'vvsth roE-pect !o the information arj':i&ti comprssssd maitipiexed 
signaf Sap ootpi^tied trorn ll-.e rr.iii-ipioxer 7S, and ^ssnaratss and oiitp.Dts a disk record sional Srti to ths masiering 
device 78. 

Firiaily, the rnasiijting device 76 recosds the disk rscord sigrig! Sm to a siarDpef dis,><, w;-;ic:h hecomes a niastsr (i, 
a. a cutting dys) for the productic!'; or an opticai disk. Then, by i-iss of this stamper disk, an optica: disk as a replica 
disk, which cari be on sale in the ganaral markst, i. tha DVD 1 . can be pro-ducad by a iepiication device not iiiustratsd 
Nioit, detaiied operations ct the focording appaiaius S1 for r-jcording the time unit addrsas Infcrfnation, the ceii 
information table and the VOBU search Into; mation orWa the master disk vviil be expiained. 

Ttif? rxfitfoliar 75 caicijiates, on the basis of the DS! miomiaibn signal Sdsi and the compratser; inaiiiplexed signa; 
Sr, the he;:d address of the navi-pack corrs&pohding to the cornpfesssd rauitipiexed ^ignai Sr which constructs'the 

^« VOBLj of every p-e-compresston time unit se. g., evaiy 0, 5 seconds; for the fins soarch, and s-jccossivoiy generates 
each addrass data (FVVDA 1,2. ... and BWi3A 1 , 2. ... ) which ccnstructs the VOBU search informa- ion 40C' of FIG 7 
such that ii is; corripieted v/;thin each cell. The gsnei-aietj each address data is tempofaf !i>' stored a.? one ponion o? the 
addifsofiai information OA in a predatarmined Socation of the hard disk drive 74. At this lime, if there is no affective 
VOBL.i aesrc;-; informaticn 400 at boShi ends of the oeii, tiaia sequence having the vaiue "O" o-- for ail the bits is 

30 generatiJd and s-Ofeci, Alternativeiy: data rnay be generated .and stored so that ail tiie bite of fory/a-d data have ti'ie 
vfiiua V a;-!d aii the bits of bacKward data ;-iave the valee 

'fi-ie ccntrciie; ?5 fsJrthercaScuiates, on the basis of the DSi i;-;foffT:at:on eignai Sdstandthe compressed !T;!.jitip!£=xed 
Signal Sr, !he fieaa address of the navl-pack coi fi5«;pG;-!ding to the compressed mulliplexad sigr^ii Sr vvnich constructs 
the VOSU of every prs-ccnnp!Sss:on -iirie -jnii for the rough search fe. g.. every 10 seconds), and successively gen- 

35 erases -he address data 202 CGnstiui;;tirig ihe time unit address intotrnaticr; f?00 of Fi G. 5. The generated addr-jss -i^te 
202 is ieiTjf ■orarity stored In a pred.:5terminod location of the i'lard disk orive 74 as one portion of tho additloria! mioi rnaiiori 
DA corresponding toeach POC. Darsng -his operation; it ts iudged whetfK;r or not the VOBUs Indicated by the conf iriucus 
address dafa 202 bslorrg to tiie same call. If they belong to diiferont ceils, the time unit address information 200 is 
Ijenerated ^virh the discontinuity flag .S01 O.^i, if they bsiong to the same ceil, tfie time unit addrsss i.nfofmation 200 :s 

40 generated -vith the discontinuity fhag 201 OFF, 

i-"urthe:. She con-roitsi 75 cafcijiates the rep-cciechon lims of each ccli, the head acidrees ot the navi-pack of the 
first VOBtJ in each ceil and the head address o? the navi-pack of the last VOBU iii each cell so as to create the cell 
infcrmatic.;-^ tabie 300 of FIG. 6 for each f-GC. Ths crej-ied ceil informiation tabis 30i3 m temporarily stored as one porrion 
of th£3 addh,Q;i;;j irifoirriation DA corresponding to errich PGC, in a predetermined iocatior^ of the hard disk device 74 

^5 When ;r;8 controllef 75 outputs ;ne infor.'-riation ^eisction slgnai Sco to select the additional information I'J-A con- 

slsttrg of i.f^e time 'jnit address information 2Q0 and the cell information tattle 300. wrilch is to be sto-ed in a piedeler- 
minec! location of ths PQC\ in the contfof data of each VTS, the multiplexer 75 is rAvitcned to the side of the .aciijitionai 
informafior sigr.ai Sa Then, the firrie ■jnl; address informiation 200 and iiis cei! i-ifo-'iTsation tanie 300 are i.npuited -o 
tng m'Odulstor 77 as one portlorj of the aciditionai inforniatc-ri signal 5a which is to be miuitipiexaci a! tftis, time, ar-d is 

so further inpn-fsd to the mastering d>:jvice 78 .as one por-ton of the disk i-eccji-d signal Srn. 

When the controller 75 oufpats another ir-,!oi^-nation selection signal Sec to select the additio,nal information DA 
consisting ■:>* the V03tJ search infOfrr;aticn 400, which is to be stored i;-i a predetermined ic<;.a!ton of the DSI packet 
ttie rsavi-peck of the first VOBU in this VTS. the VOBLJ search intormatior! 400 i.s iriputted to the moduiator 77 as orie 
portion of ttie adciitional informa! ton signal Sa whscti is to be muitipisxed at this tinie. and « further inputted to the 

a-S rrvastenng (tevico ?S e.s one portion ot the disk record signal Sm. 

Next, when the coniroiier 7:5 outputs the infcrrrtiStlan selection signal Sec to select the compressed meitipiexed 
signal Sr which is to be written in the video packs arrd ai-idio packs tcoated foliowitsg the rjavi-pack, the multiplexer 75 
is switched to the side of tt-;e coiT-prsssed rhiJitipiexad stgnrdi Sr so as to successively inpijt Irte Video data and ths 
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rstJaio 63\s v^hax' uor-sscond Ig the VOBiJ search inforniatiof! 400 having Dse-i Wfrt-sn in ihs DS; p.-scket tniiT-sciistiSiy 
ba?<:)!«: it-.c:: vicicic dsisa and the a'Jd;c daia. ;o the rrroduiato! 7? a'5 o^:;-; pcrsion 5fis ;ntO!!Ttat;on added cof'-ifjie^sed 
!Ti:ji;ipiexs5^S ^.tgna^ Sap This is tusif-er mpuitt^d So ih9 rnsiSering disvics 7S <4S ona portion of thei rJisik second sig'-sai SrTi 
Su-jcss&ively. when t.^s controilef 75 ou-put& .snoihsF ;rfoin-!af:crf. soiscticri signsii Sec to isiect iho addilicriai ir^- 

£ toirn,-it;ori !)A con&isting oi the VOBU setKcft irsiorn-iaiion 400, vvr.:c.h ;s lo be stored in tho DS! psckst ;n the f!av: pac:k 
of the noM VOB;.', ihe rri!.ii-!p!a>:er 76 is swiichsd to ihs :5;d* of tho scsdii-onsl iniornaTion signai Sa again Ths;i ti--!; 
VOBiJ s.{3:?xn ir\forr?ia;!cn 4C0 is inpuittd to tna rf;.:xiuiE:!o- 7? ss one portion of -ns additions; ,nforrf!aii;;r: signs; Sa 
bfln;; to bs- rrfui-ipiexed and ;S lurthsr lncijU&-i io ii-;s iTiasi'srlnc; device 7!? as or;;? ponion of ins d:&X i-(>coxi ssgn^i Srn 
Thess opsraJicns are rsp^^atsd for a phjraiity oi vOBUs, vvhsr-iby the VOSU s^jarch infofmaEiori 400 of FiG. 7, 

to which is ccTf.DSoiod vvnhin e^ich celi, is store<3 ifi ihg OSi pacfe! in -hs" n^vi-pack of each VOBl^ and ihg corrpretsed 
rriuii pi;?!(:3< ! :3:ci,'iJii Sr ;£ stcrsd in sscP Video pacf'., tiud-o paci': , :■■! siich a manner as to '-^oi -csponc io ihe navi-pack. 
so That ihs recording ofjsjaiion for one VTS is vC;T;pisn5d Tnts recordir; j oporai.on h repeated for a piu-aiily ot VTSs. 
As a result tho tims unr address f'-sfor-Tiation 200 o! FiG 5 and tht- ci-l! inioi-rTV-ilion tatii^j 300 oi FiG 6 are constructed 
ip. ii-ie PGC ! of the oontroi data oi each VTS, ihBrsjby finishing the rocrofding of the DYO 

ntjf , -iceoidi-iQ'O \hii inlormation recotdlno apparatus S1 ot the pit-sent ('rroodimerii, Jhs aforomentioried iTiasier 
diskoi tlie OVD 1 ca;^ be tofrned 

(iii) iri-nbooimert! of Repfodsjcsrsg Apparatus 

SO Uoxt i:r- emijcainisiVi oJ i-ept '.discing app;:;atu5 lo' rcp.roducing \he ii-ifor-irfaticn rsKorcec on tne DVD 1 by the 

above fnei- f lor-.od recordirig appajs-tLis; \vi!l Dg explained with rofcrftnce lo FiGS it io -S 

At firs' a CO; •sirijciftf! and an cpe-ai fon oi the reproducing appafatas. ?hs eir!p:dirf);jfit is sxpiameo vsi'h roforonc"; 

A? She wn in FiG 11, a ispfi'ducing sppafatus> S2 as ihs prssoni embociiiriani is prDvidea Witi-i. an opiical piCkup 
BO: a ds-FTicdijirsie arid corieo! i.inrt S1 ; streaiTi switches and a -rack buffer 33, a sysSsn-i suffer 95, a C£;;-na,tiplc-r>:ef 
S6: a VBV fy'ideo 8u"or Vertficr) bu9$r 87: a video do-^ode; BS, a s Jb pictujo buffer 69, a sub picfijre do;;otis' 9Q. a 
iviixer 91, cr- iiijdio bijffet 92, an aiidiO decoder -93, a PCi {Presenta-'oo Contrci in!orrr£u'oo- Puloi a PC! deo-xjer 
So: a high icrit hunter S6, a high iicjht dscods^ an input uni; 93, a display lin^t 99, a sysia,T! coiitiviior 100; a diive 
cornf-^lier 1 ; a spit vdia rr:Otof 1 02: a'ld a sidsr moioi 103 Th'^ c or;struc.-ion shown in FiG 9 onl/ iiiiJsti-Hies -ho portions 
30 i-elatod to ! le video arid audio reproduction of ihs r.ip.rodLicirig appa-aius S2. The descriptior^ sr:d -he cfetaiied expia- 
naitcn a;:j f.>r servo c icuits lo soho-conirci the optical pickap «0, tno spindtc motor 1C;i the slider n'lofor 103 and the 
iil-f'j are otT-;ttt5d since they ars corist- ucied in the aafno iTiiiimer as ths C'Onventional ar-t;. 

Mextiy, .af! ovu^iaii opera-ion of ihrj preseni s'r;bcdirfiefit is expiainiKi. 

"ha optical pxkijp SO indudos a iaserdirjde, a coianvation beam spiiUst, an obj&ctive iers a phofo-d•^^t■K■!or .-^ind 
tt 0 ike o i.^s^'atol ^--o it^s cs ^'-X cs^.i & as ep <. :i..-~t><.i-^ vn*^ u>=ic&'- .o ' & jV ' ' x/ica! 
pickup eo fjciives a i cfieciion iiciht of the lignt boa,r-n B f lOi-n ing DV0 1 . ar;d outpui^ a deiecfior s.gnai Sp ec.rresponding 
to infoirna-i in pits 'o;!Ti.?d on thra DVD • At th:s tiiris the tracking servo ooniroi ano ;hs locus sen,o controi a; & opei^jted 
vvifii fispest to the r.bjeouve iens etc ot 5he optical pickup 6C in tne sair-e mannc; ss the convemionai an so -ha! the 
iighi DeasTi B can be i-radiated p;ecis::?!y onto the information track oi ina DVD ^ and that the ligh; beain B can oe 

-io focLtsed on the in'orinaiiCfli fooord S!.,fface of the DVD 1 

The octcctiOn signal Sp outputted ii-ons the optical pickijp 80 ts inputtrjd lo IhiJ dsn^-Qdulale ana corren tjriii 8-, 
where a sic,nai ds-riociLjiaiioii process and an error coireci piocess a-e applied to it to generate a demodtiation sicinai 
Sdi-n vvhici- is ou'p-jtted to the dtfeam svvilch 82 aiKi the systat-i buffer S5. 

Thij op -ir-^ing and ciosing operation of the streai-n svviich BS, to which the denied uiatiOii signal Sd-r; i,; inputted, is 

'^s contioiied i y a iJWstch signal Sswi fion- ihij diivs ooniroiiei 1 01 When ii is cicsed. the erream switch 62 passes there- 
thrc;ugh t,ns inpu-fsd dsinodulatiOii signal 3c-r, a& (i is io l!-ie tf.eok buffer B3 Whsii ii is ope-^.e-d ihe den--ocii.iiai!on signai 
SdiT! IS not Oi;tpiJt;ed ihgrssfhrouph, so iha; Uiwecassary or useless frifoti-natic^ !S:c-,nar> is no- in;x;!led io the track 
buffer B3. 

■Ehstfa.:k baffor S.?. to which the oen-io-di^La-ion signai Sdm is inpLfUed, consists of a FIFO [Firs! !n First Qi.it) n-iSrno.n,' 
so toi' exaifipli The track buftor 83 Semporariiy stoies tfie inputled dsi-rsodtjiaiion signal Sdrn, ano oor^'muousiy outoufs 
the siorgd cernocijiaiKin .ssgnai Sdm vvtien The stream switch S4 is ciossd. Tne liack buffer 8Scor!^ponsaies a difference 
or fiuciuaiion in ihs oata amount bstwsen respective GOP unaer the MPEG 2 meihod and oontini^ously ouipiJts th.j 
dernoduiat; >n .ssgiiai Sdiri, which i,s aiscontiritjousiy inpufted due to a f.-ack luir:;: in -na aforsmsntcned ieamisss re- 
pio-^u-ction, in case of reading iiie da!a d-vicied into -ho intsneavec uniis lU. so as k- avoid ihc intorrtiption ot the 
ss reproduction due to fiio discontii-iuiify. 

The -op 5ning and closing opefatlori of ih-^ s-r-jarr! switcn B4.. to whiCh the dg-r-oduiaiton signal Sdn-; is -continuously 
mputLsd. IS ,;cr(- rolled by a swi- c^; si-.^r iai Ssiv2 from ilie syststn coni roliei 1 -00 sach that ihs various butlers a- 1; s post er ic-r 
stage rnay tiof be over-fiowr- or, on the contraty ;nay not beccn-ne empty -o sto-p the decoding piocess, in the sepaiaisn!? 
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ps'ocoss by tha demuttipiexsf 66 

On th£ o\i-&! hand, ths Bvsi-Gfn bufisf S5. whiith ihs dsi-nodvilaffon sionsi Sd^-n Is mpjttsd in paraiis-i vvah r;u> xttick 
buttsi S3. iccu-Ti-j-auis Use Vidso iTsanags; she contjol data 11 of tns vTS 3and ihs !ikr; jrorer tc; FIG. i) vvhidi ari5 
dolsoisd fi'siiy upcr. io^clny the OVD 1 arid wh;j;h are rgis-'ied to She wi-;ois iniormalbn recorded on th«.- DVD 1 iht-'i, 
s the tystop!. biiffcr SS ouSpuis ine avX^jr^Uiiatsd date ae a contro! infcrmalion Sc to the systism con;rdter 100. Siid tern- 
pcranly sSc-rss ihs OS! pack^i 55 for each navi-pack 4': (ffifsr -o FIG. ! 1 as t.^^s occasion d.-j^-nands vvhsie- rep;odsJc:n5 
thfi inSofrnatlon. fo Q\:ipi-i tl also as the ccnifol nforrfsaliori Sc 

Thf- diSfFii-tlLiptexer S6. ;;3 vvhich the derricduiaiion signal Sdm is CQnliniiousSy inpijlied iiirough ihc; .sSifja.'r; svvi&h 
?4. sepaiaicts ths video inforniaSion, tne audio rntofir.aSicn. the sub picu;rs infofr-i^Jtiori a^id ihtj PCi packet 5Q far each 
r;av'i-pack ■esp^^ctlvciy trom the inputted dernodulstion signs-l Sdfr!, ^ind outpu-s ihom j-^j a video ssonai Sv, a &ub 
piiiUire s-g-ia; Ssp, an audio signai S.-sd and a PCi signai Spo respect; vsi-/ ;g ih^s V3V suffer 87 the swb pic-tufc- buffer 
89. fJ-!3 aadio b-Jtor 32 and the PC; o^i'ter 94 Jhi:ie rriay be s caue v.tisre. tn ?h;5 dernoduiation signa; Sdm, diflerent 
strsams oi the aLsdto inloriTjation or the sub pictofs infofmaSion m a piuraiiiy or ditfsrsnt languages are inciiJdijd as tha 
audio or s! ;b picture inicrmafiori In that case, a desiiafaie ianguage i-i selected tor Ihs audio or sub piciurs riforir-ation 
<'e by a strsaii-; ssslecfion signal 3ic Troni \he syaiem controiler 100, so thaJ in£- audio or &ub picture infcr-rifitiori in the 
ds&irabie i.ancjijagsi is outpi^ttsd to the audio buffs?r 92 or the sub picSure buffe; 

The y -.W buffer 37. to svhici^ the video ■signal Sv Is inpijii.Ki, corisists cf a Fi^O memory -of sixairtpfe Tl-is V3V 
bijiftsr S7 i;:.fnpOfariiy storey -he video Signal Sv and oijEpu; s it ta she Video dec-jdst 83. Trie VSV butfs; &7 cornrjaiisates 
the difters; ce or •luctuatioii ifs tiis data an-ioursf between redpsciive pictures of the video f.i9risi Sv coiT-prefised by the 
so ^v•PEG 2 rr ^thod. Then, the video signaf Sv in v^iich the difierences in the data ari-iount irs cornpsiisaied. is outpuftsd 
to the Video decoder 88, and is, dc-codod by the .MPEG 2 iristt^od to be c;u-D<jtieci as a docGded video i^iursEii Svd to the 
rfsjxer91. 

On ;hr- other hand, the sub pictui« bLiffer 89, tc which she siib picture sigrisi Ssp is inputted, ter^-ipoiiafiiy stores 
fhi? inputtsJ sub picture signal Ssp. and outptits it to ihtj sub picture decoder The sub picture bjffsr 69 is to syn- 
25 chronize tr e sub picture intor-Tiatiori included in the sub picture signai Ssp with the video in?orn-i,a;;on corresponding 
to iho 8Ui3 fiiciUiC informsiiiGt-i, and to output it. Than, the sub pictuic signiaf Ssp synchronised with the video information 
is inputted to -ho sub picture decoder 9C and is decoded to be outputtsd as a dec-xied sub picsure •signa! Sspd to the 

in a case whsie fi-ia suti picture signai S-sp inciudes. video infcrrraiion So construct a frarne. a seiecticn button etc. 
50 for display: 10 -he rrteriu pictu-e plans ihs sub picture decoder 90 changes a display conditiori of the selection button 
etc, to be cisplayed, in tiie sub picture signai Sspd on the tiasis o1 a lugh fi^^hi conii-ci intormatlon Sci-i f.-c^n the systeih 
controiler 'i 00 so outpui! st. 

The di coded video signai Svci oiJtputted fron^ tt-is ViCteo decoaor 68 and trie dec:o<ied si.it) piciijre stgna! Sspd 
outpiittad f-Ci-n the sub pic!i;re decoder 30 (Atiich is in synchronijtation Vv'iti-i the corresp-or-ding decc-ded video signal 

55 Svd} a-s iT ix3d together by the mixer 91 . ar;d isre outputted as a tii-iai video Signa! Svp to be dis-piayed to a dispiay 
device Sijc; as a CR~ {Cati'iode Ray Tube) device not illustrated 

The atsio buffer 92. to which the aijdio signal Sad is inputted: consists of « .RFC rfk=tix5ry, lo; sxarnpie Ttje audio 
buffer 92 Ei.?rnporai-!!y stores ttie audio signal Sad and cutpuis it to the audio decoder 93 The audio briRer S2 is to 
synonfOiji^a the audio signal Sad with the video sigriaf Sv or the sub pic-ufs ssgnai Ssp inciudirtg the corfe'opondirio 

•JO video isitoa nation, and deiiays ttie audio Signal Sad ir accordance With the o-jtput co.cdition of the corresponoing video 
infosTnatior . Ttien. the aixito sigriai Sad, whici"! is titne-adjusted to sync hroni7.s iviti-i the correspondii-ig Video intorrri-atiofi, 
IS ou-ptJSted to the a-jdia decoder S3. Then, a predsieriTtinad decoding process ts applied iharaa! to the audio signal 
Sad and it is cutpuifed as a decoded audio signal Sadd to a sp!?aksr etc. not iiiustrsted. if it is detected tiy the sysfCiTi 
cont'oiier '00 thaf it Is necessary to tempciariiy step tDausei the audio vctce in the repiocuction irnrrvsdiately aitej 
accessing a pause signal Sea is outputted f rorh the systeni controiier 1 00 to the audio decoder 93, so thai the ouip-jt 
of the decoded audiC! signai Gadci rs slopped tamporariiy at the audio dtjcoder 93 

"he 9'. A buffet 94, to vvhich the FsCi signal Spc ss inputted, oc-n&ists of a .RFf3 rnefnon/, for exainpls. The PCi btifier 
?4 fsmporariiy store-s the inputted PCi signal S,oo and outputs it to the PCi decoder 95. The PCf Dufter id is to syr- 
chronize the PCi pac-KQi 50. wh«:h is includKi in the PCI sigi-iai Spc, with the video inforrriation. the audio infOitriat'oin 

e<5 and tne sut: p'-.ciure infon'nation corresponding So the PCi p.acl-iet 50, and appiy the PCi oacket 50 to thevideo infofmation 
and the iik« . Then, fron^ the PCi signai Spc, which is synchronized With the co; responding She video tniotn-iaSion .ane 
She like by iha PCi bufier fiA. a high iight infonr-ation moisjded in the PCi packet 50 ss separated or extiactod by the 
PCI decodi-r 35, and is outputted as a high iiam signal Shi to the high light buffer 56. TI-iS portion of the PCi oacket 60 
other ihar; tie high light irjfornnaSich is outputted as a PCi informafic«T signai Spci to the systert) cont-olie: 100. 

ss The hicih light buffer 96 to which ttje high light signal Shi is inputted ctDir-SiSts of a RfO rnomory, for e.^ampic Thg 

high iiaht b .iffer 96 tsi-nporanly stores the iriputtad high light Signal Shi aiid outputs if to the high iight dec<xjer 97 The 
high iioht b jfter 96 is to time-cofripenisate fhe nign light signai Shi sc as lo preciijeiy penorni a change in the display 
condition o the seiection item, which corsesponds to the high light inforirtation. in cotrespervdence with the sub pictijre 
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signaS Ssp wi-nch ;nc!ucis3 Uie video irito-fnaEion for ths3 nign light information. TSissn tns tims-corr-psnsatgd mgh licht 
slgpa! ?h: s.: o'scarie.-i by ihe high 'igh- cscodBr 97. ana ihe inforr-nation included -a the high iii^ht sJgrsai Sh; OLdpiittsd 
as a dscoiiad high Sighi signal Sf;ia lo the sy'sSerri coniroiiar K'O. Mere, the sys-l=5r: ccsfsJroiisr lOO outputs -ho afora- 
rj-ien^ionsK' '•: light contioi signal Sch to cnange the dispiay ooi-id.-son by fna high lign! irforfnaSion, op -ho basiS 

s the decocitsd high itpht signal Shid. 

On -ho Dfjsis o: trie cGntroi mtcrn-iation Sc riputTed ?rom ths sysSern but!5:- 85, Vr-a FCi riforrnation sionai Spci 
mpijtted tna PC! decoder 95 and ar. inptji si;3na! Sin Inputted f;om the inpLft 'jrl; 9S such s=5s a tsniote- conticii-sr 
tne rfysteir contrc.:i<^: "SCO outputs She ator^m sntio.ned srvvitch signa! Ssw2. t?is iiinguage seiection signal Sic, tn^D pauis 
sicsnai Sea land lha high ighi conifol s-ignai Sch to coirdctiy perform fis jesrodudion oc-r-jsponding to?ho&;3 inpus 

Jf feignjis. ard aiso outputs a di&pl-ay cigriai Sdp to display an op<5fa;ion condition <nc of ios fe producing spp.H;atu3 S2 
to tns Oisp.ay unit 99 such as ihs liquid crystal disv-oe 

P-'-jrihc r the syst-srr! controiisr ICO outiJutS a s-oiarniess coriiroi .^ignai Sea: ccrrg&porxiing to the i.fscK jumE) process, 
to the Oiivi ccnt(0li>2r tC1 wnen it deiecis by ihs coritjoi signfi! Sc, ihs: atorement oned OSJ a^m sic that it is i-iecss&fjiy 
to periorm tne traul' lunip p;cc£ss sjcti as a &ea;cti in order to perfofrr' the seamieES r-nprcduciion. 

?5 Thsn, the dnv*? C'Ortroiler 101, to which ^--i ssarntess car^iioi si^rai Scst is inpjttsia, o:.itpuiS a dnve sign-ai Sd ^o 

the spi.nd!t n-iotor \C2 or the siid^jr rnoSof WjS By ihis dfive £.:gria: Sd, the spinaiss motor 102 or the siidsr rn.otor 103 
niovss Ti-i(5 opiicai pickup !;0 such tha; tiia fecofd pcisition i.o bo reproducscS on the DVD t -s irraaiatsd witt^ ihs ligiit 
beaii-i 6 (teisi to an as fow ot a broksn iine ii-i ^-IG, 1 1 ), E-nd thsj spindle motor ■ 02 CLv'-coriitols (GonslHnt Lsrie,:-; Vsteuy- 
consols;) li s: rofaticn riurnbsr of thsj DVD 1 . Atosig with '.hife. the drive controii^r 10 ■ outputs, ihs .afoferpj^ntloned switch 

£0 Signal SsjW! on the basis ci the searnlesis control sigr-igi Scs i so as tcooisn tha ^.tisar-i switch 82 when Iha aemaiuiaiion 
signal Sdm is r-,oE oufputicd t-om ih9 d^imo'duiato and corioct urii; SI while the optical pickup 80 is bcino moved and 
s-t' as to cif.'Se thss snoatn switch 52 when itie dsmcduiation signal Sdm is s.iar!ed to be outputtod, so that tns asraod- 
i;i.'::!ion aigii.'"!! Sdm is cutputted 'o tha i.'^ck bu'lei So. 

in the present err-iSodii-nent ths sysierr" contfoiisr 1ijC is corist.'uci'Jd to stors \he time i-imt address infomiatton 

25 {r^i'.Qr to F 1 3. 5; and the c^li in'onration i.abic {le-ter to r IG 6) writisn in tho PG '.M into an inte; naS frsi-nory. such -fis a 
BAM (Ran Hem Access Memory) 100a shown '.n FiQ 11, pnor to reptodiicirig vidso images o; aucio sound of each 
POC Accc rdingiy, the search 'or each tsrne unit ca'-i be conductsd promptly refsff ring to these stor&d iime unit address 
m'tornattor- and cs!! Information sabie Furiher.more }hi5 S'jarc;h prohibited portions in t^ia ir^to; ri^,aTicfi record iTiedium 
car-, be fosi ititied before the aotuai ssarci-i operation, on the ts.asis ot inij judgnjerji wnether the stored tiiTse unit address 

so has the i>!l values of "O" 

Now, tne tirno ssarch condiicteci by the icproducing apparatus S2 v>'!ii be expiamec beiovv whi o reterring to the 
bic-ch- dsagtsm of Pita, 11 a.na tna tiowchan ot riG i2. 

in FIG • 2. vvner the ima seaix,n is .'equested by the siudience tr rough the input urnf 98 ih-ji lysten: conttoiie-' 1 CO 
obta r-s Ihi preser-.i VTS number as vveli as the present PGC numlioi- by rs'ef ring !o ihe corjjroi datct o-' the VTS {Step 
s } 1 }. TYhir , tne contioiier 100 turthe; obtains the inrig unit address information ;?00 of FIG 5 buiif in the PGC; stored 
in the coriitoi data or that VIS {Step S 1 2). These processes at the steps S1 1 and 2 arc execuied such that tno PG^Ci 
IS isproduc -.jd pn<ir to feproaucing the substantia! intoiination su'.;h as ti-so vldi'o and the audiO ^aia. dunng ths ispro- 
duction of .jaoh ^/TS reeardiess o' the time search, and is sto-ed into the RAM 10O&. as one exam.pie of The memory 
mearis, btj it n ti-io cc^t.rciier 75 iHo\vev>si, the PGGi rnay ijs reproduc^ea aner the tirris; search is designated. 

40 Assun-ing that i'sa target time designated tor the tirno search is l& and Ihs unit tirne ot the tirne unit address 

ir-ioirnatior ts c f e g , 1 C seconds)., the ritegor value of d expi ss.sad by tht toimula "d - ts 'c" is calculated ithc fractions, 
are rou,nd(;d down) iStep SS3') According to this calcuia-ed integer vaiuo d, it is detsrmnned i"i,^t the target address 
coiiGsponcing to the taiget timie ts is :h3 d-*' time tjnit address so that the d* time unit .sddress: is otiained irorr, the 
time unit artdiess infcnriation 20C obtained a- the Step S ti? .'Step S1 4) Nanrisiy in rriis smbodiirer;} ttie dsierrntnation 

^5 ot the i-isac address ot the VOBU corr.tispcjnding lo the taiget tin-is ts sascd on the above menfior^ed calculation formula 
and the tim ijr.it address mtormatio,'- t.'OO is -etef red io as tiia "rough sexerch for the VOBiJ" To Obtain tho iritsger vaiuo 
ir; the caict-ialion iommla, the traction may be iour^c oii fothe no.-aiest whole number, or msreiy lound up, instead ot 
rounding d ;wn ti-ie {iecimais Even in ?uci-i cases, the time ssarch. can be achieveci with ttie s.ame eiTictency ay slightly 
^••:d!!ying t "le aigorijhm descubed Delow. 

so Ther-, he system contrcilcr 1 00 judges whethei the discixiiinijity flag ?01 of -iG 5 is intheOi^t state oi OFF state 

naaicly, vfi ether tne discontinuity flag 201 has the bit vaiuo "I" or "0" {Step Sf 61 

it tiie Ei- vaiuo is. "1 \ the ceil to vvhich the VOBU inaicated by th<5 d'^' umt tirne addre^^s is different tiom The cell to 
which sne \ OBU indicated by ths (d ■ • unit time address. It inis i« ths i^sise, there is a proDabiiity ihai the cell including 
the V03U dentifted ihiougi- the lOijgh search diffeis ^lom the ceil i.nclijding ttje -a-get VOBU which contains the dar.e 

e» recording position corresponding to the target time ts I'hs reason why the v/ording ct "protjabiiity- is used here is thai 
there is lals > a probsifMhiy that the target VOBli is- located in ihe isaine ceii .as the roughiy searched VOBU The.n 11 the 
two rolls d 'tors trom each other, the searcfi iniofmation of ti-e -arget v03tJ does not sxiS' ic the VOBU search infor- 
mation of 3i:e iougniy sea.-chod VOBU. because -he VOBU search liitormatKin stored inthe DSi pacn.ei of each VAVi- 
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psc K '3 co npteted vviihi;-: eaa'^ ceii. as -^isorgrrisniionsd Thsrstors ailhcugn J!ts 'ough sosrch can be conducttsa b'asso 
on tne umi ijni- f-.dd'&s;;. ■■ la impDssible to sxe-cuts the fine search 'ihgistroni for -s-so tssg'St VC8U based on the VOBU 
sa-ttich nf->f!T;ation, as shown in FiGS 1 3 dnc "i^ Tiifs e-nds up She p-c'big-r- ;h3i -he f^ifge; VQ3U c^nnct be tound In 
order 'o o^ ertjofne U-is pfcbisrn, e-xcording to rhe prei«;nt DnbodifTieoi. the fine sea;ch is con«jctf5d !'o;r The oi>pos:t«. 
csi-Si^fion !:s;aed on ;he VOBU s.ssrch infGftT!-'s;ion if ihs sh^jation oi FiGS • 3 or 14 cccurs 

To ihii find, i! Ih? d^ScontmLtfty fiao fs '1" at step Si 5, coil v,tiit;h inchxiss the- -araet tiros Ss s !dsrit:f;ed (Step 
S15) Th:£ icsnliiicntion pro-;«-3s vvtsi Ir^-j described in rnora daiaii boiov,; vv;;h a^-: exarrsDis of iha c^se fA-.s^a ihf&e ceii'i 



Thfjse vsiLJCP Crj) be obiE-jne.:! -ron-i the ceil inicrmaiion isbis 300 showi in FIG 6. 

The }Lidf;!ris5n! as So which CiSi; [/? 1 . «2, or #3? contairis The ta; gst iifr.s is c.? -hij tir-^e scan: h is psrform&d !py cc;r!p,nr:no 



Tnen. the d* tine -irit addos^ 'as' is ODEained ba,-isd or- the quoiisnt "d' ■esuitins from dividing "t?" by the ti-^o 
jr-l: -^c". The judgment as to wi-tich coii contains ;he d'^ addfcaj "-j;;" ss poriorrTiSd by companng "as" with She folloftinci 
addressss: 
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T: n-M vv;?y ;hi! caii wnicn iixluciss tne larCjiSt iirntS is can be :demif:--x; S:- s-ep 316. 

Next, ii is judged whether or not the ceSi number ''c x d" {which ts the ceil number of the ceil which incls^des the 
VOBU rougniy soarchsd based o;- the time ur^it :5rfc!feas) is coincfdsnt wiTh the ceii nijrjiber "b" obtained at ihs Slop 
316 f Step BVi; it 'c X d" !& no! cotnciosnt w:th 'b° {Siep S17 NO), iho roughly searched VOBtJ ar-.'i the ti-.-got VOeu 
ocniiirifng the largsst hme ts are in th's diftoron- c.c;Sis Thereiore tho targe- VOBU con-sinin;^ th« targe; time^i.s cannot 
bij se^rchtKi by -jse of she VOBL tearch fr-io!Tnaiior> ot the ryugniv' sostched VC3U. as iias bseri axpiafned t.isirg 
f^ii;"5S 1 3 ?! -id ! 4. The: e^o-e, the coriliolie'- 1 00 obtains iho ;d~ ; i* ti-Tie unit addri5&s (i;iep 31 ■■n ihis caso, tt.e VOBU 
iridicaied Ly the (g+1 )* ttne -irili add- «:S& (s.e. , the iojghty searched v03U) and the iaiCBl VOBU ooritain n-^; tnc- tfti-get 
time ts sis in th'S sai-ne ceW. Oorssequeniiy, the tarost VOBU can be s.;5a;ched tjy uss; ot the V03U search intoirnaiion 
^00 freier Q FIG. 7) cDfiiained in ;hs: roughiy searchea VOBU. 

Ths-i-i, .he system contiC'll^ir 100 jixsges whether or not the ;d* Ii'" time -jrA r:;ddres& -s "0' isisp Si9i. .As has been 
aeac-ibsd, smong Sra tinis unit Jsddisiss. dai-a 202 si-iown in F!G e; ihs d=iia ;siated to the ctili wnich ss prombtlfid t)y 
the ;;i>tiX;r icm being seatcnfid arsd fspscdijcedijasihtj b-i vfiiue "0". Accoidingiy, i! ti5e address is "0"{s=:OpSi9 YESi, 
th-3 sy&terr controiier 1GG displays the ifripossibiiiiv of the sesr;;!--, or, ihs display tjnit istcp S35) -snrJ ircrriediatoiy stop.s 
the ses-fcn oparaiion. Thus, in case t.hat a certain se.issch oporatioi- is prohiDited by -he aijtnor. ii^e searcr cptsrstion s 
stopped tn .he siageotpreiiriinary prccessinqby thesysterncontroii-sr laopiiortotheaoiual sesrchacticfi 0 e bs.fo;e 
Sliding the Dickt.fp tov/ara the search target), which is vety coinvsnient. 

ii rhe i r-.-.o unit address -s not "0" at the itep S-i9 (iStep 5-9: NOl toe flow piocesds to a siep S20 -o Dortorm ths 
aciuai &s.5i:ch opeiaticn because the peslinent 3f>aroh Is not prohibj-.ed in xhat area 

On ttis- ether hand, at the step SlS. li the disconiinutiy tiag mdiciitss "0', the i-oi^ohiy searchsjd VOBU ar:d tne 
ta-cist VOBU sxisi in ti-ie san^c ceil, and ihssr-sfore, thi3 U:rge- VOBU can bs ssarcned basod on th^ VOBU ssaici". 
Infarrnafior 430 contained in the (oughiy esaichgd VOBU without cai,s:n3 problfjrfis oi FiQS 1 3 and 1 4 'i nsrsiore, 
:n ihis cast . the fiow bi-anohes to a stsp 6.3C.i, whe's ii-ie sysiem conifci'er 100 judges vt-hioihei or na the d*" tifTiO unit 
3ddf--5£3 iS "O", siiTiilar to the step S'S if the add-ess value is "0- (siec S30- YESs the impoesiDiiiiy ct the searcn :s 
diepiayeti c-n -hs dispiay i.intt tstsp S36i, and ihe seaich stepped 

Oin the o-ner nana. T ine time unit address is not "O" a\ ttie istep 950 {&;cp 830 NO}, the ;|ow p;<;cee':is to th-s step 
320 to conduta tne achmi stsarcn operation. 
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The above expidfned sfeps S1 1 io S • Sarsd ths- step S30 are praif^ninery psccsss psrforn-iod prior to iiotiiaHy moving 
S'CKUp ;ovvard tfis ssarch Saros;, in o-d-sr Jo efficientiy concuci the .-sctuai &ea-c.h opgr.:!- lor-: by t!-.e 3vs--5!T! ccntroiisf 
-iOO. 

~ho artja: seaich operation a; stsp 820 !>vi!i be ds&cribed beiow 

« Nartis y. whsrj tho now proceeds to !hG s.isp S?0 tfom the step S 1 9, !hs p;ckup is movee; io tho r-scording locaiion 

of iho DSi (pavi-pack; corresponding -he !d+ 1 f- ffne unit sddrsss undsr ins control os the systerji con; roiior 1 0C 
3 step S21 ""hat is, tiie DSi cc;r.;spond;nc; to the; ^ci-^1 j'" iime L;:-;i{ address Is ioarchsd ( step S21 ) Thsn. the currsn; 
•jme ic of 1 15: fcughiy searched VOBU is obtained (step S22;. ar-d is compared with ths? iarge; tfrns; is - Jii-sp The 
cijfron- !i;r. a ic ss obtained b;/ rs-fe!! log io ti-is eiapS'^d ivne infoi-.Tiation writlsn in tns DSI ger-^srai ii-!icrrnat;on in the DSI , 

?£> ii to iS iS -XK fiistisiiod at ths stss 323 (s\ep S23: MO). IhiS pickijp ;3 jurr.pea Daci^ward by ar; jarn^Hi'-it cc)rfe;;pcndfnp 
■ooris DS! (vOSU; (step 324}, aiid iho prooass. -euj^m Ic ihis step S22 -NiaiTieiy, in this; oaes, ths [Oi;gh aesfcr. Sor the 
VOBU :ndi ;aied by the id ci)-- tl'-ne unit address is )r>i!iai!y conducted, father than the VOBU indicatsd by !h-.3 d'^' time 
unit addrs; s a.nd Uoni that roi-ghiy sef!:-ched i&cation, ti-.>5 tlna ssaroh {tha sasfch kr. each VOBU) ■•'} conduc!ad back - 
ward, as s!-iOwn tn f\Q. 15, 

On ihe other hand, ii tc: is satis'iisd at ths step S2i-3 (stop S:?3: VES), thg time drffsroncs tr hotvvssn the iargot 
time and t;- o current it>r--i is cateijiat'jd accoraing to tr - ts - tc (itop S25}, and !ha fepr;xiuction oS the VOBU, to which 
tna ssarc-h.;;d i.X->l Oeionps, start;? a;ong ths i'scord tF Hckon the disk [step S2S). ThSM, at a Stsp S2?, ths rspro-duciion 
of Er;s fi-arne posiluonc-d i;-i the roc.ordiifg locatioi-t corfesponding io the iirne differertce U from Sha head of Ehs VOBU is 
waited [or. When this trams is reproduced {step Si?7: YESi, the oiitput of tho vtdec in-iags. the audio sour;d. the sljo 

so ptctute i-r-ii ae. etc, :s started trom this irame th:0-.jgh the dispisy 3^6 the .speaker t'&tsp 328) 

On ti-'S other ,^arid, ■:' ins process proceeds to the step S20 trorn the etep SS-Q. tho pickup is moved towatd ti-i-j 
!sa-5;"dint; iocrtittGn o? tha DSI (navi-pacK! corisspondirtg to the d^^^ tirste iiftit adci;sss under ths control of thfi sy&tern 
contioilor 1 00 at step S3 • Ttiat is, ;ns DSi ccrresponriinij to i hs d^- ■ inne cioit acidf eis is fouoniy searchecJ (step S3 • ). 
Then, ths c urrani tirne Ic of ths fojoniy searched VOBU is oblaitied {£4ep S32), and is comparsd with the tajgot tirr^e 

£S ts tstap S33). it fcfs not satistied (■step S33, NO), the picivup ss juirped toiward by an arrTOurit coriesponding to one 
ijSi (VOSl^; istep S54), and the rios,v feli.;f.ns to step K32 Namcty. in this cr^se, the rough search for the V03U iiidicatod 
by the ci* t .rrje unR address is initiaiiy conducted, and from that roughiy searched toratior;, the f rio ser:i.'ch (tho soa;ch 
iof e<jch Vr;BU) !S conducted fofward. as shoxvri ;n FiG 16, 

On the oSber hand, if tc > ts is s.atisf:ea at ths etep S33 (step S3G: YES) :t ts- coixdixied that iho one-previous 

5£J VOBU iS: fX:thing eise but the target VC-3U. Tfius, the pickup is jij;r!ped by an amount cor; esponding tc one DSI (vOSU) 
b.acl-^ward -stop S3£; acco.'-ding to ii^e DSi. T>ien, the flow proceotis tc the step S25 Re-gardins !hg tine search, the 
remai.nder -e ' ot the calculation of d Es ' c at step S13 may be used. If this is ths case, the V-OBU first ioughiy 
srsarcfied i^>a;5sd on the value "d") at ti-^e step 331, and the, fine sea:'Ch is conduct-jd based on the iemasnde- "e" i s,, 
condu-"fe:i to ths iocation advanced ijy ^i' !ra;r-es by i^sing the V03U search intormaiton 

3S Ai3 exp-aified above, according to the informa'ic;ii reproducina apparatus S2 of the prsssns esnb-xtinisnt, the time 

eoarch can bo quicKiy conducted as a whole ijsioci a rsiatively strnpis aiooi ithm 

To surrs up, the time unit address information 200 (refer to FiG. 5) and the ceil infori-nation tabie 300 (refer to FSG. 
6] ccnsirucied in eacii i-~GCi, a,? weh .as the VCE^U ssarch infOi'matlori 400 irafer to FiG ?) constjucted In each DSi 
paci'.et. are used tor the searcfi if i.he tiiscontinuily fiag 201 indicatss that the celi iS contifx;oui5 betvveari the rotrghli'- 

40 eeaiched VOiSU 3i-diheta;gel VOStj in -he tirnejiearch -opsfaii-on, thea-ctua: ssarcb operation S;?0 is suitabSy executed 
of-i an 3£Si..rnp-ion that fi-is target VOBU is s-sarofiabie fiOiT! the VGBiJ search inioi-matiOii oontairted in tho •oLighi-/ 
s;ea;ch-i'd VOBtJ (without eKsscuting the compllCijt-ed oompanng and caici-iiating operations shown in j;lep,s 316 throu-ph 
S tS). if the di-jcoritlnutty fiag 20; indicates, that iher-^ is a probability of discontinuity of the oen bstwsan the i-oughiy 
&ea;ch-:x3 VOBU ano the target VOBU, the sieps 6t6 and S;7 a,re fisstiy executed to detesmirje wi-iettie; or nofthe 

•^s discontinue us part c-- tns ceils Is iocatad bsti-veaji ths both VOBUs. ai^d then, the roixjhiy searched V-OBU rnay be 
chan-3ed to the VOBU in the saino ceil as tira- contains th-o -aiosi VOBU, so that tho actLjai search operation of the 
step &20 rs suitably axecutsd tnereattor, as the occasion dsmande (itsp 813), 

Furtneirnci-e, prior to th-i sctuai sea-ch -opefa-br! (step S20), sines the cells which is prohibited from Deina searched 
can be Ids; .titled in advarice by fefethng io the tir-ne unit address ini-ofrriation 2-00 stored tn the PGCI. the s-sarch ior 

sc the prohibited cell can be promp-ly prevented. 

Moreover a& compared witi-i the related ad methods of ( 1 ) through (ilS- described earlier the mer7-!0iv capacity -of 
svsTem coniroiiei- 100 of the i'ep,'-odijcfng apparatus S2 to store the VOBU sea.rch :nioirnatitx-i bocome? relatively small, 
e 9 , abc-ut 1 62 bytes (rsf&i- tc FiG, 7). if the VOBi.i .search information is Updated tor eaci-i V-OBLi. 

Fia. r, s.-xjws 'fie tiist compas ison example If; siihicfi the iiiTie seaich is concu-cted without usin-g iha dis-co-itiouity 

ss i\.-^g In ii>e hgors, the same steps as those In tbe flowchart of FiG, 1 2 car:7 ttie sarne si-s-p nurr-bors, .and the explanation 

in FiG :?, when the -irrie search is dssi-gnated, for ever ca.ae,s. the .system computer 100 idsn-itiao the coii thai 
coniasriS the target thme °t,?," at the stsp S!6. Then, the steps St ■ -o 914 ai-a executed. A^er thai, it rs judged whether 
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Of not the rcughiy sjsaroi-isd VOBU and Ihe Jargal VOSU are cor-^ainsd In the san-iS call ;ht! sJep Sr.' Doporidirtg 
on tne jud-jrnsnt fesLiit, the -o-jghiy :;sarchec VOS'J may be changed so ihe VCBiJ n osrjer c«i! fstep SIS), or rnay be 
n-iaintS!ned >i;s ii is, foibwed by ths alep S2Q whs-re the aciua; search opsraiKir! Is execuied 

Ti-is t;i S; con-ipsr-iion e>:;amp)!e siiovvs the reproducing appa-«!us k; oonciLJct iris tirrso soaxh based on the !!me unti 
s address irfcrmsiiion and th? VOBU seasch infctmailon vvtSinout ani'ur-Q tho prcbiorns in FtGS. 1 3 arsct 14 everi !? ths 
di&continu ty flag is no; usod. Aiso, tns rnainory capacity fsquirsd for the rsiproducing apparatus is f-siriy sinsaii. aj; 
corripared with {he prior art methods {I}, (ti) and (IMJ. 

Hovve /sr, the procBSses of ihs steps S - 6 and S17 InciiidiS a r-ijrnb-jr of connpsnrjo ar-.d calcufetlnc; opersjions, asi 
aforsjTiOrii oneti. i-T-pofiing a sarae an-iount of load ordo the hardware and sofiware of the sysioa-s controiier 'OQ. A:«o. 
«J ii jTiiJs; bo ■■■oSsd that thtj c:-;jfi has a rriuch longer time period or soari s.a. ssvoral tens minutes as cornoa^sri vvith the 
VOBU. 

Suppose ths; thr.^f; opJis e:<l;;t in a 120-mlnuSes P6C a:-ici the tinie onii is V3 seconds, then SS-O X 6 - 72C ttn-s 
ijn;5 add;eoi;«:3 exist. Amorig Iherr.. only 5 ridd;?:3se;i ;0, 4%} are ioc^ted at the back ends of the three ceiis. in erOts 
to p;3r;o:m the special procsss for oniy these 3 3ddr^.ss3s, tlie cumbersoms steps 31 (id an til! cat ion of CBi\) and 7 
(comparison of cell ^-iiirribsrs;). v.'hlch irripose largo ar-nount of load, must be apphgd to ths jemaining 7"" 7 add-t=3Sfis 
(99. 6%). This metiiod is ineittcisnt as a whois. 

On She cotvsar^/. according tofr-is time sssarch psrformiSd by tii-a infofrr^aElor: ;5:pr:xfacingappf;rafi:i; S2of ths presen; 
emb-:xiini5:-;t, by refsrnne to the discontirjuf-y ftag, the ca&e in whic!-; ths diiSconlinuHy flag is ON; and the case tn rth;ch 
tho d!ScO!-;ti:-iUity flag is; Oh-F are dassitied or groijped Ami Xhai b£f;;a-jso She disco-itiPL^iiy i"iag iS Qrf tn rrsSs ai the 
20 cases, the cur^isersome operations of ti-;e ceil Identificatior; (step S1&) and tho eornoarison (step St 7) can be greatly 
rod-jced nssjlt-ng m a reduced search tirrie as a 'AtiOle, This method is ve;y efficierit. as compared witn the tirst ;»m- 
parison exam:ple, 

Fifi. 1 9 shows ii second comparisor^ exampie. which is the time search for a IDVD ccjnta;r;;ng cJata roco'ded by a 
v.?ir;abi«- C!:>rnpig33icn rais. This rneinc'd was proposed in Japanese Patent ,Appi!catfon !Mc. H7-1 66025 i-fied by the 
ss applicant cf tne present invention which has not been opened yet. 
This a-ipllcaticn includes the following two teohr^iquss; 

(i) Additional intormaibr) incl-jdr.g rsprodijctlon ptohibihon information iridicative of a ruproductir^r: conditkx! is 
addsd in advance fc:-: every predefgrmined data group The repicdricir^Q apparatus mcr-iltors If the rep;odi;ction 
30 condition defined by the reprsoductlcn prohibition mforrr-aticn is satisfied (e g . a predsiermlnsd rsprcdijctori pro- 

cedufe has. been execuied, or a roproduclion of a "question" has been co-npietod), !f it Is- lodged ihat !hls repro- 
duclioi^ cvn<:;i;(oo is not .safisfied, the video data and iha ai.idio c^ita foiiowing that reproducttoa p.rohibition Infor- 
matior Is proiisbiterj from btjing reproOijce-d 

it:) Adriitionai information rr-.s-uding rspro<3uctlon prohibhion toio-niation indicative of a siar^dard vaiiie lo nerrmt a 
reprc-d jction Is added in advanois for every prodeisfrnined data gioap. A! tt;e sam;? time, the reproducing apparati.s 
has a ieproductbh .acceptable ieve- doicnninec acccrdino io the reprociuctioo operating condition to Eha; software 
by the aud;ence Based on fhe comparison Dstwssn the standard vshjg mciudsd !n ths rsprodtjctior; prohibijio;-. 
intorm ition and the i-eprtxiijciion acceptable ievsi, the video data j-nd the audio data rollowing ttie repfodaciio-i 
proi-;ib:;ion infor;riat:0:-i is prohitjited -rom being reproduced 

in these technwes (i) and (si), the reprodijcElon pronibstion mfor-Tiation is addad for every p; edett' aninad ciata 
gioijp As ■,hown in a {"lowcfiari of FIG 13. vvhisn the time search ;s designated, ihe rough sea.rch is first y condLiotec 
on the oasis of the tsrria unit (step SS": ).. and then the tine search is actuaify cor-ductsd on the basis of -ho eonipressed 
unii istop V.52). Oniy after ihe picKup, which has beer^ moved to ttte searched sari of data grC'Up, starts reading the 
data {i.e iv real firne.!.. i; is judged whether or not tho rap-roduction of that information ■& prohibited by referring to the 
ropicdjcfic ri prohibition Information witten in that soatched pari •.step 353;. !• the reproduction ot ihat Information is 
prohibited .S.SS- YES), ti-io impc.;5Sibii!ty of this search operation is displayed on ttre display ijnii (stop S54). and the 
reproductscn operation is stopped. !i5 other words the impossibility oi search is not displayed until this stage. On the 
other hand ■? the rcpi-odirciion is not prohibited {SSS NO), dala i.s rep.-oducsd from the searcfied posltic^i tstap SSSj 

'0 In this -say according io the second companson example beforedisplayir^g the search ImpossiblSily c-n the display 

ijrjii, the pi!.-.k:,ip IS actijaily raovc'd by the slider motor to the recorded location cori'Osponding to the ds;:lgnated time. 
Thus, it tak ss consiosrable times to s;,in dispiayin^i and ttiat, tiie soatch rssui- may be ^■1 vam o? tne search impti&slbiiity, 
which is Linpieasant lor audience. 

Or-i the conirary, according to the time search of -he infom-iation roprodfjcing apparatus S2 of ;he present Si-nbod- 

>s iiTient, It is i,;Ossibie to tfgijre out ifre reproduction p-onibited part prompi.iy, simply by checking the contents of She Time 
ijnil address iaformatton, vs'tiich has the valae "0" It 5h:S rrjproduction is prohibited. Th;js. i--'! possibility or tne search cars 
be irnmedlittsiSy displayed on th.3 display unit and tns search can be siopped i;:.fifor.3 the pictkUp is actuaiiy moved 
the iar.ggi, ..vflhout giving Ui-iComfoitabieness to ihg audience even tf trie search result is in vam of the searci-i ur-oo-x- 
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ssbilfiy. 

As disrussed jibove in deiail. it should bo uncjerstocc through tns first and s-s-corid con-sparison sxa!r\p\es hc5w ihe 
■ sptoducinQ sppatSiSus; S2 is KupsflDf ;ri th;; prssier!- tschnica; i'lsid. 



>Vi ;ri:'i:srn;i!ion rscorri trisduirf; ;1 DVD) having a fecort! iiack {i'-i) rscotdBd wiih fecofd iFiforrriaiicjri ;o be fepro- 
d-jcsd oy fin iniOTs-iaibn reproducing apparatus {32}, which ccmpr isss a ■esci trieans (SC>). pfiriorms a rssroducticn 
o; said rsicord mioiiv-alian white rsiaiiveiy n-ioving said rsad means aiong said reoord ttack and is ab^s ;o psirfohTi 
£1 t:r:X; ?rrafc:-i c,f rnovirsg said ref:d rr^eans across said record track on tha basis of access iri-osmaiion to access 
said r«::x::<:; :niOfrr;Sticr!, characisrizec in ihat: 

sad fecofd in'ormatlon (42, 43: 44; and said access, inior.'T-atlcin (41, Si: QSi) are rscorde-d on said record 
■rack such tha; said record informa'iO:-! and said access inlofrrsation are cSividsd into a pturEdiSy of rirs; data 
groLips; {'Xj: VOBU). each of which is a unit ab>e to i>s? accessed by said ir-ioir!i;j!ion reprodijcirig app-aratus 
and 3ach of which comprises said record inforrriation and said access irii'oirfiaiion. and are divided snio a 
piu-aiity o; .sscofiddasa groiips {20- CELu): each of whldi is- a um adie to be iogtcaiiy divided in iiie reprc-duc'lGn 
by ss;id infofmatior. reproducing apparatirs and each of which corr^pfises a senss oi' said first ciaXa groups 
ariangsd along said record ^rack arrifjrig said f!r,?t data ofoups; 

mfinagenicnt inforr-nafion ;:--3Cl. 11 , 2} aie coilcctively recorded at one portion of said tecord track, arsd c&n> 
prsses 3 pi'jraiiiy of time ijnit address iniG:n^.%tion:? (200) sach indicaiino an address of rcspectivs on;5 o! sad 
fiisU data Q.'-oups to which .said record infcrmation in every predeterfrsinod time unit Dstengs, and d:scon<!n!;iiy 
information [2Q-i ) ir^dicittlnjj whetfis;.' cr no; tvvc addresses which are indicated to de- apar? fror^-s eao;-! othsr by 
ona tiriK' umt by satci t;rne :.;n!t address informations, bsioncj to a same one of saki second ciata groLips. for 
•3V;5ry time irnft address inforrnation, and 

sa d access inioirnaSioriCGrnprises first data group search information [400) indicating addresses of said esnos 
of jaid first data tjroups, Wr-ich belong to a same ons o; said second data 9rcuf>s to wi-;i<;i; said firs; data grojo 
inciijoing said ticcees irrforn-ation bsiongs. more fineiy than said pfsdetarmii-ie'd iirne i^nli 

A,n iniormation record mediijrri (1: OVD) accordino to ciasm 1. charactori^ad in tiial said time -jnit address ir-,;o;- 
matiorr^ {200} are recorded sue;-! that, ii !i-ie time search \n\o one of said second citita groups. ;:?0: CELL) whiich 
contains one address indicaicd by one of said time unit .adcsress informafions Is prohibrted, &aid oiie address rs 
written by use of a spoc;fio vaiu-s to indicate a prc;hibition of the time search. 

Af? intcrrnation record msdttjrn (1 DVDi according to ciaim 1 or 2, characteri^oci m that said managemerit {rifoi- 
nation (PGcGI, i 2) comprises secorKj ri;3ia group InforrriafiGn (300} indicating a reprcdtjciion tirae {302} of eacn 
second data prcup (20. CELL), an ad;;ress (SOS) of respective one of said tirst data gfotjps (30: VDBU ■ which is 
located at a head of said each sscorxi data group, and an address (304) of respecttve one of siild first csata groups 
which is iocated at an end of said each second data groisp. 

An iniC.-n-;ation record inedkjrf) (1 DVD) accoioing to any one of cialiTiS 1 to 3, c?-!aracteri;^e!i rn that a; least a pad 
of said record ItitGrrtiaiiOii (42, 43, 44) is comprssssd and rocorcisd on said record tracit (ia) with variable com- 
pf0sstcB fate, aftd said time unit is pre-comprssslon time mil 

An infciTr-aiion recording appajatus (SI; for recording information onto an information record medium { ;. DVC) 
having a record tnack (ia) recorded with record inforrtiation to ds reproduceci by a.n ir-iormaiion rsproduc-inQapcs- 
rahjs (S2i, which comprises a read means (SO), pertorms a reproduction of said recorci inforrnat.bn ixtslSe reiativeiy 
movinc said read irtearis along said -ecord track arid is able to perfomrt a ti;-n;j searcfi of r^x^vir-g saicf read rneaiis 
acr;)ss said record track on tiie basis of aaiess infortnafion to access said record intoirnaiiori. charejcteri^ed in 
that said information racordino acpartsfus comprises 

an access information generation means (72) for generating said access information (41 , S 1 : DSi;co!re£pond- 
Irig fcj said record informatior^ (42, 45. 44); and 

a record mieans {75, 75, 77, 78; for recorciing said record information and said access Informati'Orj onto said 
record {rack such ti-iat said rscord ii-ifortr-etion and s,aid access in'orir-iation are divided into a pif^raiity of first 
data groups {3Q- VOBU), each of which :s a unit abie to be accessed by said iniormiation isprodix-.ing a-jparatus 
and each' of which co-riprises said taco-d iriiGirriation er;d sstid access Information, ano' are divided Into h 
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pijraSity of &six.;xids)a groups (20; CELL), each of which is a unii able to ss ioaicsiiy dtv^dsd in thsj rsprociucSior: 
by sa:d iniorrriaUan iepfOcSuc:irig 3pp,;:;aT!.;3 unci i^ach of v.tiich ccrs-prisss a ssriss; ot said t;r:it aaXs groups-. 
s.frs!igt=d slDr;g said r:5cjxd Sisck arriong sa:d first dh\h groups, ior f-jrthsf roctsiciing rnansigemens intorrnation 
{F GCi. 1"; , ?;) coiieoJively at ona poriicn of saic record track, aaici ■rianag-imsnt inkxrraticn cC'frsprbirig a plj- 
•a^ity 0! tifrio urtis j-ddress inforn-iations (200} each indicating an iidd-es? of rijspsctiva one ot Bhlti h-s\ data 
;^fot;p« to which said rt9cord inforfnation :n Sv&py prsdstsi-rnsnsd iirris unti bsiongs, and di£OGnSirii.i(jy iniormatior. 
■;29-) ind;c?;tlng wnethsr or ;iot t>/vO 3ddr.->;;s>-;s, which fjre sndic^Essd to b--j apart from each other by one tirris 
!;r:i5 by &3id iir?iG unit address, inforn-iations, b-jiofig to « isj-me one c* said secwxi data groups, ,'or every tims 
■jr:ii address informatior!, and for 5^111 furthsr raxj-ding Nrs; daia group search information {40Q) so as to be 
in:::tjat3Ci in s£;jd access intorrnation, said f:fSi data gro;jp search iritoirnation sndicaSing Jiddresses of S3:d ienos 
of said tirst data groups, wh ch boiong to a &arr;-3 one of s.aid s.iscond data groups to which said itrst data group 
inciijding said access :niOrn-;ai;on bsiongs, rf>ote finsiy than ss-id p.-ad^ter-riifisd time ti,n!t. 

S. An infonriation recording apparatus (S1 ) rdccorctng to ciairn 5, ci-iaractorlzsd that: 

sf ;d !nfofn"[ation r8C0:d:r';g appatatu? fu-thet compriise;; iiP, ■.rtpt.-{ rnoans (ST. 7'! } for Inpiutinc a search prohibit 
irj^ormation to prohibit the time search Into an afbitrasy one of sa-d second data groupi; (20' CSlL), and 
i\<^.Ki record n\eftr,^ {7b 7S, 77, 7&} reco.-'dSi said tmta unit address ;rifo;ma!iDris i2D0) such ii-iaf, if me time 
search :nto orie oi aaid second data groups which contains one addrs&s i'-dicalsd by or-'S of said tirng unit 
addfoss irsformations is prohtbiied by aa^d search prohtbft inforrr^ation, s.Siid or.e address, is wr-ttsn liy use oi a 
spGCftsc vaiua. 



■An iriSi.irrnation f3Cord:r;g apparatus (31) according to ciairri 5 cr 6, characteri..red rr; triat saic; f-x ord mei-ins {75. 
76 77 73,1 corr^presf^^s an^:; -scoEds sst ieast a part of satd record information (4?, 43, 44i on £aid r-eco-ci Jracfv (ia) 
A'ith v;;nfibie corr:pr-s.sf;ior! rate, and said tn-ne unit is pre-corrsprs&sion time ;.;n:t. 

An ■!r:T--:>frria;ion repfc-di.ic;np apparatus (32) for rsp.roducirig an infcrtnation r-scord !r:0diufii {"- ■. DVD; atMTiDriSirig a 
data s.:riicti.jro i^kyiKi sn said inforrnation record nisdiijni and incr;jding: roccrd ifjforrr^iilon (42, 43, i'.4i anc; access 
intofrnaSion f4l, 51: DSi) to .access said record information rrscorded on a recorci t;ack (i.;!) such -hat said record 
inforrrt ition and said accoss: information are divdsd into a pluraiitv' of first data grcyps. {:<Cj: VOBUs, fsaoh of whicn 
ie a ur it abSo to be accc-isaod and each of whrch co.Tiprtsos eaid rsoord iriiorrfiatior; ssnd atJid .access ioforrriiiilon, 
and are divided irito a pis.;r a!ify ot second data groups { >0 CELL) sach ot wh;ch r, a aolfi to oa iogictii-y ciividsd 
in a rsoroduction and eacf^ ot wiitch corripriises a series ot said first data groups arranged aior;g sairi record track 
an"ionp said fi-st data groijps, ario rT-anagaTisnt information (PGCi, It , 2) corieciively recorded at one portion of 
said record track, and CGmpristng a piuraiin/ of iin-is unit address informatiors (SSO) eacr^. indicritirxj ari address ot 
rospecttvs one of sa:d f;rs! data groups to vvnicn said record intormr^ition m every preriBierrriined Irrrie ijni- belongs, 
a,nd d;:.-contiriuiiy ir-;io:r[>a!iori (iJCg) indicatrng whether or not two .addresses, which are indioatea to be apari Uom 
each ether by o":e Sirnc unii; by sard time u.nit address in;"ir.''r:a!ior:3, i^eiong to a same one of said second data 
groups., for every time unit address iiito-rnation said access infor-mation corTipr isfna first data gicup search ir^tor ■ 
matior (400) indicating addresses of satd series of z-a-.d firs; rtata g!o;;ps. whiich belong to a sams orre of saici 
3ecor^<.i data gro-.-psi to whicn sa^d first data group incitiding said access iCitorntaiion belongs, mors finely than sad 
predei jrmined iirrie unr;. charactsfized in that said mtofmation rep-oducing apparsitus ccn^prises 

a :ead fne.ans (80) fo; reading Infofrnat^cn reccrded at a predeierrTiined ;ead posision on said record track, 
a mc-verner^t rrisans {'Ot , 102, tOS) for relativsiy rnovinc; sard read means along said record t.racKor across 
sa:d record trracis:; 

a s.iemoduiattcn .mes-is (81 to 97} ior d^^rnodu latino the inio;i'r>ation read by said rea<:! r-si-ns: 
a s.pecitscation means (98) for specifying a target time for me time search; 

a larget set means (tOO) for (i) jtidglng whether said discontinuity iniorrria:ion cor responding So said target 
tih^e indicates a continuity or dirscontinuity whsn said target time is specified by said speciiicaSion means, (ii) 
se tirKi an address irrdicatod by sard time unit address in'Ofrratlon cofrescondfrio to sard target tirae as -a 
primary ssa'ch taiget ;f if Is ludged to i.ndtcate the cor-.tinijity-, (til) jadgmg whethei or not one of said .second 
data groups, which inrNucies the address irjdrcatad by said tirne urirt addr.-jss jnforrr-aiion corrosporidtng to said 
tajget time, and one of sard secorsd data groiips. vvhicn includes the address corresponding to said target time, 
an- coincident !o e;hch other if it !s judged to indicate tfre d:scontim.iity (iv) setting the address indicated by 
sa d tir-ne unit address iri-otrriation oorr■3spc^1ding to said tar get tir ne as the pr);r-;ary search target it it is iudged 
to >B coir-icicent, rifid (v) setting an address, which is apart by one time ijnit from the address indicated by said 
tirr 3 -unit address liiformation corresponding So said target iiriie. as the pnmrsry search target If it Is not judged 
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to bs coincsdent: and 

!s -ontrol nisssns. ■ ■|G0} for contrciiing s-sid iriovefrser;; mearis, s^sd road ::-.e'ar,s unci said derr:OdU!^:;ion !T!ear:s 
So {!'} iTiOvs said road sTiPStis io s^iti prii^ary tesi-ch xsrgel ih) read and dernodulaLS s?.-q hni dsta gto;jp 
s£arch ir::0:-m3t;on inoiud^a in eaid accost :r;!o!Tfiat:or; of or;-_=! cf said tirsi data groups ^vhich i& located at &a:d 
s pr mar^,' searcr; tsrgsS, and (iii) fuslhsr move sriid r^sd (nsan^i toward S^;* address corrsspond^nq to sa;d iargat 

iir-\s troiTi sa:c pr:!Tian/ ssarch targaf w;fh!n one of said -Bi-::c>.>r;d date groups io aoccrd&nce vv;tn said donicd- 
!ji;)tfJd first data grcsjp fiiSfsrcfi inioiTnation 

9. An infr.TrnatiO!-! isprodLJcing apoa; a'Uo (SX} acc;Qrc:ir;i5 to ciaim B. m wtiich aaio time unit sddfiiss inforrnafiofi-s (20(3) 
?o are recorded such fhat it ths tims ssarch ir^to one of said sscond ciata gfonpfi (20: CSLl) wnsch contains one 

add.'ss.s ;:-idtcaSsd by on-.5 of said iirr-G ^jn-t a-ridro^s infofrriations :s pfohtbi-isd. said ons aad^sss is y(.-rfiien by use 
of a spocific vaiye to indicass a prohtbition o? tl-!S i:n^e seafoh. cfisit ficlerixed :n friaf 

S5 id tafdst ssT mt-ans { ■ 00} judges ivhe-i-ier or no- V!)e. addresfi indfcaiec by said lime unit address iriformaiicri 
corresponding to sa;d [.-h; got iime has the spes^fic vaius. whsn said target finis is specified i:!y said specification 
ftifsans (98); asid 

asid coriiroi ■T;aans !100) p-arforrEj.? r;o co.-itrci to move sa'd read means (30) toward saici pfirnary search ia-got 
in c-Drrssp;x;d8nc:a io said targc-t fifrse if if fs iudgsG \o have the sp8C;:ic vaiuo t-y sa:d target ;,ef mear'S 

24> 10. An ir^orfnation reproGucing appsratijs .;S2) according to ctaim 6 or 9, in w-ttb said rnansigament inforn-^ation ( FGCi , 
11,2) xJiT-prises second data group informaiion (^{^•O) indi!:at!n3 a fdprtxiut.fior: timG {o02; of caci"; second data 
gfODp -20: CELL}, an asdrt;ss (303) of respective one ot sa;d t;'3t data groups (20: VOBU) \'^hich -s iocatsd at a 
head t-f said each sscond data group, and an acidress iS04i o' respacfive one o- aatd firS; data groups v»t;ich is 
locaisf.i at an end ot said sach sscond data group, cf^siacterized in that 

^= said • aroet set means ; 1 00 :• judges whajher or not ofie of i,a id sacond aaia groups . wfiicn inciudas the address 

tndtcafoo by said time unii address infor-r-alicn (200) corresponding io isaid taEoet lims. and ono of said second 
data g "oups, wi-iich mciiides ti^s address correspond;r;g to said tr:irgai time, are co[fictd-:?r); to eaci"! oti-iSr. or- tne 
basis v4 said second data 9-oi.ip info; r?iai ion 

30 -SI, An infc^rmai-ion -aprfxiucing apparatus (SS} according to a-iy one of ciain-s S to 10. characterized ir^ ibhi. 

sa:<; coniroi mieans (100) confrois said read means (BO), satd rnovemenf rr.aans f :0t, 102. 103- and said 
da-ncsduiation rrieans (St so 97) to jsad and derriodsjiafe said iime sjni; addross mfoi-niaiioriS (200) and said 

-5 said target sst means (1G0) comprises a msmcry (lOOa) for slorirTg sa^d time ur;it address in forma tio.ns and 

said discontinijily information se'Tioduiaied ti aijvarice, and porforrriS a judgi-neni by uso of said siorcd irHGr- 



12, kr, inforrTi&iior? feprodiiCing appar.^ifijs {S2) ai::cordifKs to arsy one of ciasms 8 io 11 , in Yiffiici-i al least a pan of said 
■ecofd informiatfon i42; 43, 44) \s corripressed and rtjcorded on said record ii-ack (fa) witt. variatia compression 
•ate. a id said ttrie unit is prs-comp-cssion tima uniu cl'raracteriied m thai 

said dom-c<:l!.iiation m;sans (81 to 97} expands and deiTifxtijiaies said record information read dy said read 
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FIG J 

PHrSICAL STRUCTRE OF RECORD iNFORMATiON 
(PHYSICAL FORMAT) 
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FIG, 3 



LOGICAL STRUCTRH OF RECORD INFORMATION 
(LOGICAL FORMAT) 
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FIG. 4 

STRUCTURE OF INTERLEAVED UN!T 
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FIG. 5 
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FIG. 6 
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FIG. 13 
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FIG. 17 
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FIG. 18 
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